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ABSTRACT 
 
Over the last century, population transitions linked to development have affected disease and 
longevity, especially in middle-income countries. In Southeast Asia, the food supply is changing 
and processed food diets are increasing intakes of energy, fat, sugar, and sodium. This has 
resulted in diet-related non-communicable diseases (NCDs) that are now major public health 
problems. Interest in this nutrition transition of changing environment, diet, and lifestyle 
generated the nutrition labelling research conducted for this thesis.  
Thai nutrition labelling aims to promote healthier eating among consumers. The labels have not 
been revised although many complain of difficulty in interpreting the information and we know 
little about Thai consumer response. This thesis aimed to generate evidence for policies to 
enhance the utility of future labels in Thailand. Five first author papers resulted (four published 
and one under review).  
The first study looks back at food and nutrition labelling in Thailand across the last century and 
found 81 relevant documents dated between 1908 and 2015. Thai food labelling began to 
protect consumers from adulterated foods in 1927. Labelling regulations interacted with 
economic development and international trade in complex ways. The Thai food industry 
emerged after World War 2 and Thailand joined the international Codex Alimentarius. 
Consumers became concerned about food and the government created consumer-friendly labels. 
Over the last two decades, nutrition labelling expanded to promote population health by 
inducing appropriate changes in eating behaviours and lifestyle. However, domestic protection 
is now in tension with the rules of the global food trade.  
The second and third studies were qualitative and used semi-structured in-depth interviews with 
open-ended questions of a sample of Thai adults. The interview data were obtained by the 
candidates from 14 university-educated Bangkok members of the Thai Cohort Study (see 
below) and 20 less educated walk-in supermarket Ranong customers southwest from Bangkok. 
The second study used a combined Knowledge-Attitude-Behaviour and Health Belief Model to 
explore participant experiences and motivations in relation to nutrition labels. The third study 
explored barriers in interpreting information on labels. Participants had difficulties due to low 
awareness, literacy and numeracy and they thought label formats could improve. 
The fourth and fifth studies were epidemiological and large in scale. They generated new data 
on labelling from the nationwide antecedent Thai Cohort Study (TCS) at its 8-year mark in 
2013. Cohort members were 42,750 distance learning Sukhothai Thammathirat Open University 
(STOU) adults under observation since 2005 for multi-faceted research on development-related 
health-risk transitions. The new TCS data on nutrition label experience and intake of processed 
vi 
 
foods revealed associations of labels and food choices with socio-demographic factors and with 
consumption of transitional indicator foods (fourth study) and with elevated lipids or blood 
pressure or Body Mass Index (fifth study). Labels were most useful for cohort members who 
read them, understood, and reacted with better health behaviour regarding processed foods.  
This thesis reveals the challenges of Thai nutrition labels and suggests how to improve label 
appearance and impact, enhancing utility of future labels and preventing diet-related NCDs. 
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CHAPTER 1: INTRODUCTION 
 
This chapter introduces the topic of my doctoral research and outlines the content of this PhD 
thesis. The setting is Thailand. The study begins with an overview of the history of Thai 
nutrition labelling and public health concerns about consumer responses to the labels. The 
population transitions associated with development in Thailand (demographic, epidemiological, 
health, health risk, and nutrition transitions) are reviewed. The eco-social framework adopted 
for the research is described. Then unanswered questions arising from existing studies of 
nutrition labelling and the rationale for conducting this study in Thailand are discussed.  
A conceptual framework is constructed and research questions are defined. Aims and objectives 
are specified in response to important questions regarding nutrition labelling and its effects in 
Thailand. The sources of data and the thesis chapters are described. 
The thesis draws on the disciplines of history, anthropology, epidemiology, and community 
nutrition and responds to concerns about the transitional dietary behaviour of the Thai 
population. A literature review initiated the research and this appears in the next chapter, 
complemented by more specific literature reviews appearing with each of the result chapters. 
The main findings are presented in five peer-reviewed journal articles with the candidate as first 
author. The research focused on nutrition labelling in Thailand beginning with its history and 
evolution, then moving on to consumer attitudes and motivations, consumer difficulties and 
barriers, influential socio-demographic factors and food choices, Body Mass Index (BMI) and 
nutrient-related non-communicable diseases (NCDs). In addition, arising directly from the 
thesis were five scholarly presentations – three in Australia, one in Japan, and one in Thailand 
(Appendix A).  
As well I contributed to four co-authored articles on other topics related to various aspects of 
this thesis (impact of label format, supporting fresh food markets in Thailand, body size and 
health). Summaries of these four co-authored papers are included in Appendix B.  
All knowledge produced by this study could be of benefit in making policy recommendations 
regarding nutrition labelling in Thailand in the future. The new information should be helpful to 
other countries as well, especially middle-income South East Asia. 
1.1 Overview 
Research presented in this thesis investigates a government response to the nutrition transition 
in one South East Asian country as processed foods increasingly intrude into daily diets.  
I focused on nutrition labelling in Thailand as a national program to promote healthy diets. 
Nutrition labelling and Thai consumers 
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Overall, an eco-social approach to population health is followed, recognizing the importance of 
historical, economic and social factors as determinants of health. The research places 
development of labelling into a historical perspective and examines the impact on nutritional 
problems emerging today. This research on nutrition labelling uses mixed qualitative and 
quantitative methods to investigate the impacts of changing diets on the Thai population. 
As countries transform from traditional agriculture to modern industrial and service economies 
many social, cultural and economic changes affect population health and nutrition.  Over the last 
century the highlights of these development changes have been recognised as a demographic 
transition from high to low mortality and fertility (1, 2), an epidemiological transition from 
epidemics and famine to chronic disease (3), and a health transition from traditional healers to 
modern health systems (4). Two additional transitions have been noted in the last 20–30 years – 
a nutrition transition from natural agrarian diets to processed industrial foods (5) and a health-
risk transition as environments changed, altering the risk of disease, and behaviour changed 
with increasing belief in scientific medicine and national development of modern health services 
(6).  
Today we recognize that population health problems in any setting are driven by social, 
economic, cultural, and political factors which need to be understood and addressed when 
devising solutions. This is especially important when analysing population health outcomes 
connected to the transitions of development because they involve profound changes operating at 
many levels to produce the outcomes. Previously, the epidemiological focus on populations was 
generally directed at individuals within them and associated proximate biomedical phenomena. 
Now explanations are more complex and some of this understanding is captured by “eco-
epidemiology”, which explicitly recognizes multi-level causation contributing to public health 
outcomes (7). To understand the determinants of population health beyond proximate, 
individual-level risk factors requires a social-ecologic system perspective (8). Scholars  have 
contributed  to Krieger’s eco-social theory of 1994 and the collective impact of such socially 
responsive epidemiology has been substantial over the last two decades (9). This thesis has been 
conducted to address multiple levels of change and this is explained further below as well as in 
the Discussion section. 
The “mother” project for the research reported here on nutrition labelling in Thailand was the  
health-risk transition study ongoing since 2004 (6) (Figure 1). This health-risk investigation was 
supported by the Wellcome Trust UK and the National Health and Medical Research Council of 
Australia. It looked back 50 years to contextualize the health situation as Thailand modernizes. 
It also looks forward by studying a large nationwide cohort of 87,151 epidemiologically 
informative distance learning Open University adults. Most cohort members remained 
embedded in their communities and were of modest means typical of the Thai population. This 
group constitutes the Thai Cohort Study (TCS) prospectively followed in 2005, 2009, and 2013 
Chapter 1: Introduction 
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with trends and outcomes widely published in Open Access scientific journals. Many TCS 
analyses are multi-level and most sub-studies deployed mixed methods for the topics 
investigated. Mixed methods and an eco-social approach were used for the nutrition labelling 
research reported here. 
 
Figure 1 Multi-level model adopted for the Thai Health-Risk Transition Study   
Source: Cohort profile … journal article (6) 
1.2 Health-risk and nutrition transitions in Thailand 
Thailand is a country in South East Asia well advanced in the health-risk and nutrition 
transitions. At this point hunger and child malnutrition have receded (10) and processed 
industrial foods have become integrated into modern Thai diets (11). At least 33% of Thai total 
deaths are caused by cardiovascular diseases and diabetes (12). Thailand now faces serious 
population health problems due to the emergence of overweight and diet-related non-
communicable diseases (NCDs) including diabetes, hypertension, kidney failure, and stroke. 
Such a transitional situation has become a major public health problem around the world over 
the last two decades. For example, globally at least 3.4 million people die each year as a result 
of being overweight or obese (13). In 2012, WHO estimated that 52% of global deaths for the 
age group 0–69 years were due to NCDs and of these 37% were cardiovascular disease and 4% 
were diabetes (13).  
Diet-related NCDs are now leading global causes of death but more comprehensive estimates of 
the dietary component are yet to be published and would include some cancers (eg colorectal), 
hypertension, and kidney disease. Western Pacific and South-East Asia are regions projected to 
Nutrition labelling and Thai consumers 
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have the greatest total number of NCD deaths in 2020 and Thailand is an important component 
of this looming regional problem (14).   
Due to economic and social changes, and globalization of food supplies, many middle-income 
countries are facing a rapid nutrition transition. The changes include low physical activity and 
increased consumption of industrial processed foods and beverages (15). In the past, foodstuffs 
were classified into only two categories, unprocessed and processed. Nowadays almost all food 
is “processed” and extensive processing has become widespread and is now categorized as 
“ultra-processed” (16). Most ultra-processed foods are ready-to-eat or ready-to-heat, requiring 
little or no preparation and containing added sugar, less fibre, and high levels of saturated fat, 
sodium and energy (17). This energy-dense food consumption is associated with obesity and 
diet-related NCDs emerging in middle-income countries (18). Food prepared at home is now 
being purchased ready-to-eat and this is changing the nutrition of the population and is linked to 
pandemic obesity and related NCDs (11, 19). Many middle-income countries, including 
Thailand, are now developing policies, plans, and strategies to respond to the nutrition transition 
and to combat emerging diet-related NCDs. 
Thailand’s nutrition transition has been visible for the last 20 years as diets changed and 
nutrient-related chronic disease became increasingly prevalent (20). By 2011, 17.1% of Thai 
adults were classified as overweight [BMI 23.0-24.9 kg/m2] (21). At present, ischaemic heart 
disease and stroke are in the top three causes of death in Thailand (22). The high prevalence rate 
of diabetes in Thailand is still increasing but already ranks among the top ten in Asia (23).  
Traditional Thai foods (eg rice, fish, dipping sauce “Namprik” and herbs) are being replaced by 
energy-dense diets containing high fats and animal products, and convenience foods and 
sweetened beverages that are considered as risk factors for obesity (24). Food consumption 
patterns have changed with a falling proportion of foods prepared at home and rising 
consumption of ready-to-eat foods away from home (11). Thai people are shopping more 
frequently at supermarkets and convenience stores. This change in food purchasing is associated 
with increased consumption of processed foods such as soft drinks, snacks, instant and deep 
fried foods, processed meats and western-style bakery products (25). A recent Thai National 
Health Survey reported  that snack food consumption amongst children has increased two-fold 
between 2003 to 2009 (26). Nutrition education and promotion have become important 
strategies used by the Thai government to combat negative consequences of the nutrition 
transition. The focus is on healthy eating, especially for the emerging problems of obesity and 
nutrient-related NCDs. 
Many middle-income countries, including Thailand, are now developing policies and strategies 
to respond comprehensively to the nutrition transition and to prevent emergence of diet-related 
conditions. Nutrition labelling of processed foods was an early response and has been deployed 
in Thailand for nearly two decades as an education tool to address nutritional problems and to 
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educate consumers to make healthy choices. For example, they must learn that energy-dense 
food consumption is associated with obesity and diet-related NCDs (18). A Nutrition 
Information Panel (NIP) was the first form of Thai nutrition labelling and has been promulgated 
by the Thai Food and Drug Administration (Thai FDA) since 1998, legally enforced by Ministry 
of Public Health notification No.182 (27). NIPs are voluntary unless health claims are made on 
food packages. The labels provide quantitative information about the amount of fat (total and 
saturated), cholesterol, protein, carbohydrate (dietary fibre and sugar), and sodium in food. As 
well, information on the NIPs is given on five micronutrients which address an old Thai under-
nutrition problem that was first tackled in 1977 by the 1st National Food and Nutrition Plan. 
These micronutrients include calcium, iron, vitamin A, thiamine, and riboflavin (28).  
It is widely believed that Thai consumers find it difficult to understand the information on 
nutrition labels but few studies have explored this topic. In one small unpublished Thai 
government consumer survey of 2,000 adults purposively sampled nationwide in 2009, about 
half (55%) had correctly understood the information on NIPs (29). An international study 
conducted by the Nielsen company in 2011 included a small sample from Thailand; their 
internet report indicated that 27% of Thai consumers understood the nutrition information 
available in NIPs (30). Consumers were looking for labels that are easier to use and understand.  
The Thai government has responded to consumers by introducing additional Front-of-Packaging 
nutrition labels that were designed to be easy to use. These are called Guideline Daily Amounts 
(GDA) introduced in 2012 as supplementary nutrition labels mandated for five categories of 
snack foods, expanded to almost all ready-to-eat foods in 2016. Another small government 
consumer survey in 2012 showed that about 60% of participants understood the information on 
a GDA (31). A recent marketing survey by the Thai FDA in 2013 showed that about 80% of 
ready-to-eat foods in supermarkets and convenience stores displayed NIP and about 30% 
displayed GDA (32). Collectively the consumer and marketing information available for 
Thailand in 2013 was useful but quite limited in scope and based on small samples. In 2014, 
when the research reported in this thesis was being planned, we still knew little about the impact 
of nutrition labels on the dietary knowledge and behaviour of Thai consumers.  
Lack of food and nutrition labelling studies has created an important knowledge gap for 
Thailand, a situation also noted in other middle-income countries. Indeed, insufficient scientific 
information often leaves new regulations protecting consumers vulnerable to World Trade 
Organization (WTO) intervention about technical barriers to trade (33). It is usually not possible 
to apply information on food in one country to support regulation in another due to different 
nutrition labels, eating patterns, and diets. Insufficient knowledge is also an obstacle for 
developing better nutrition education and promotion strategies. Accordingly, the research for 
this thesis aims to provide some key information about food and nutrition labelling in Thailand.   
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To document the current situation and to improve the utility of future nutrition labels, 
understanding of influences on nutrition labels and on consumer responses are necessary. The 
thesis was designed to address these issues nationwide with large scale epidemiological 
analyses about nutrition label experiences and the effects on food choices, obesity and two 
nutrient-related NCDs (hypertension and elevated blood lipids). In addition my research 
included in-depth interviews about nutrition labelling among informative rural and urban Thais.  
The Thai Cohort Study (TCS) provided a unique and timely opportunity to explore the impact 
of nutrition labels in a large population of Thai adults residing across the nation. In-depth 
interviews of an array of urban and rural Thai consumers, as well as extensive historical 
research, enabled eco-social understanding and connection to community, national, and 
international factors driving Thailand’s nutrition transition and its NCD consequences.  
1.3 Substantive questions about nutrition labelling in Thailand  
There are five critical knowledge gaps about nutrition label development in Thailand. First, 
there is no historical research on Thai food and nutrition labelling so there is no organized 
information on the evolution of Thai policies and regulations, and of international forces 
interacting with those regulations. Second, we have little understanding of Thai consumer 
motivations and behaviour in using labels. Third, information is limited on difficulties arising 
when consumers use nutrition labels. Fourth, information on the associations between nutrition 
label experiences and transitional processed food behaviour is unavailable in Thailand. Fifth, 
nutrition label experience among Thai consumers and its association with nutrient-related NCDs 
has never been reported. 
Thailand has a lengthy experience in world food markets but we know little about development 
of Thai food and nutrition labelling policies. Future label makers or policy developers who had 
not been involved in the process since it began would be assisted in their work through an 
understanding of the history of the process. Thai nutrition labelling needs to be understood in 
relation to public health, consumer protection, and nutrition transition.  
Thailand still lacks important information regarding consumer use of nutrition labels. Although 
labels have been promoted since 1998 no peer-reviewed research reports on this topic have 
appeared. We do not know why Thai consumers decide to use (or not use) nutrition labels when 
making food choices. Exploring the attitudes and motivations behind their decision to use 
nutrition labels will help us understand consumer mindsets. Such information should help 
improve nutrition labelling and related education and promotion in the future.  
Consumer difficulty reading and understanding nutrition labels are of worldwide concern and 
led to an easy-to-read version of NIP for the USA launched early this year. The reform was 
introduced by First Lady Michelle Obama on May 20, 2016 and she commented humorously 
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that consumers "will no longer need a microscope, a calculator or a degree in nutrition to figure 
out whether the food [they are] buying is actually good for our kids" (34). Such a concern is 
frequently mentioned in the social media in Thailand but reform of the NIP label has not been 
attempted. The Thai government has provided an easier version of the nutrition label by creating 
the GDA in 2011 but we do not know much about consumer reaction. Local problems would 
differ from other countries due to language, regulations, nutrition education, and label history.  
Little information is at hand identifying socio-demographic influences on nutrition label utility 
among Thai consumers. Consequently, the Thai government cannot target important sub-groups 
and cannot reform the labels to reach these groups. Many studies of consumer attributes 
affecting use of nutrition labels have been conducted, but these were mostly in developed 
countries and such information is not available for Thailand (35). A socio-demographic 
breakdown of nutrition label utility needs to be conducted on a large scale. 
A major goal of nutrition labelling of food packages is to combat nutrient-related NCDs. 
However, nutrition label experiences in Thai consumers with such diseases have rarely been 
reported due to the small number of available cases in typical small government surveys. 
Indeed, only one Thai nutrition label study was reported among type 2 diabetes patients (36). 
Another study assumed that consumers with nutrient-related NCDs may pay attention to 
nutrition labels more than healthy consumers (37). This assumption has never been explored in 
Thai studies. 
1.4 Rationale for nutrition labelling research in Thailand 
Most studies of nutrition labelling were performed in developed countries. In Thailand, 
information on this topic remains limited. Development of Thai food and nutrition labelling 
policies usually followed international standards and often used scientific evidence from 
developed countries, especially the USA and UK, as supporting documents for those 
improvements. The nutrition labelling research for this thesis is designed to improve local 
information. The thesis aims to fill this information gap in Thailand and to assist the 
development of appropriate nutrition labelling policy in the future.  
Nutrition labelling regulations in Thailand responded to national nutrition issues as well as other 
factors that can have an impact, including local and regional politics, and international trade 
rules. Thai information about the evolution of nutrition labelling had never been collected and 
this was a barrier for comprehensive understanding of the current situation and for designing 
useful research. Accordingly, the thesis research began with a historical study based on primary 
sources dating from the beginning of Thai food and nutrition regulation and labelling. The 
documents gathered were mainly from government sources and were dated from 1908 to 2015. 
A large number of manuscripts and reports were identified, scanned, classified, analysed, and 
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summarized, becoming the source data for the first paper of this thesis. This historical paper 
clarified the local context and the factors influencing food labelling policy planning over the last 
century in Thailand.  
For appropriate nutrition label strategies for Thai consumers in the future, consumer studies of 
knowledge, attitudes, behaviours, and beliefs are essential. Such studies will shed light on Thai 
consumer behaviour. In response to this need to understand consumer behaviour, a series of 
qualitative interviews in different socioeconomic sub-groups were performed. The interviews 
revealed how consumers perceived and understood the labels and how the labels affected food 
choices. This information facilitates policy making regarding nutrition labels in Thailand and is 
presented in the thesis as the second published paper. 
The qualitative study also obtained information about consumer difficulties with nutrition 
labels. Consumers were invited to read and interpret information in nutrition labels on real food 
packages. The results provided critical insight into the nutrition label information available for 
consumers and on the common errors made and difficulties encountered. This topic was the 
basis for the third published paper presented in the thesis. 
To understand the overall situation of nutrition labels in Thailand, there was a need for large-
scale nationwide epidemiological information on the nutrition label experiences and socio-
demographic factors influencing the outcomes. For this research a connection was made to a 
large cohort study underway nationwide from 2005 and focused on the health-risk transition (ie 
TCS). At the 2013 follow up wave more than 40,000 TCS members participated and answered 
questions on nutrition labelling. It was then possible to relate socio-demographic data already 
collected to the new information provided by responses to the questions about labels. It was also 
possible to document the nutrition transition and its effect on consumption of processed foods 
and this became the basis of the fourth paper of the thesis. 
As well, it was possible to analyse the association between nutrition label experiences and the 
occurrence of obesity and two nutrient-related NCDs – high blood pressure and high blood 
lipids. The large TCS cohort provided many cases of high blood pressure (n=3,062), high blood 
lipids (n=5,656), and obesity (n=12,717). Also detectable was the association between nutrition 
label experiences (read, understand, and use) and the three indicators of nutritional disorders. 
This quantitative epidemiological information on connections between nutrition label 
experiences and obesity, hypertension and high blood lipids became the basis of the fifth paper 
submitted for publication as the final component of the thesis. 
The studies described above were needed in Thailand and were feasible tasks within the 
framework, timing, and resources available during a PhD. The doctoral thesis focused on these 
topics which collectively covered the challenges and benefits of nutrition labelling in Thailand.  
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1.5 Aim and Objectives 
 
Aim  
The aim of this research is to document the current situation with nutrition labels in Thailand, 
generating evidence for policies to enhance the utility of future labels. 
 
Objectives 
1) review and interpret historical data noting influences on Thai food and nutrition 
labelling policy development over the last century 
2) understand consumer knowledge, attitudes, behaviours, and beliefs about nutrition 
label use  
3) document consumer difficulties and barriers in interpreting the information on 
nutrition labels  
4) determine the influences of nutrition labels on transitional processed food 
consumption, noting socio-demographic associations 
5) ascertain the associations between nutrition labelling, obesity, and two prevalent 
nutrient-related NCDs (high blood pressure and high blood lipids)  
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1.6 Conceptual framework 
The conceptual framework I developed for the research is shown in Figure 2. It reveals the 
connections between the various components of the thesis. The study objectives relevant to each 
section of the framework are shown as highlighted numbers 1 to 5.  
 
 
Figure 2 Conceptual framework for Thai nutrition labelling studies 
1.7 Research questions and hypotheses  
The matrix table below connects the study components showing the links for six questions, six 
hypotheses, five objectives, five peer-reviewed journal articles, and five thesis result chapters 
(Chapters 3 to 7). This table also reveals the thesis structure and the detailed elements that 
constitute the whole body of work. 
It must be noted that philosophy has a lot to say about scientific method and terminology. Some 
disciplines restrict the meaning of “hypothesis” to quantifiable measurements that can be tested 
statistically. This thesis did not deploy such a restricted terminology or enter into debate about 
the meaning of the word hypothesis. Rather it is used in the general sense here of a proposition 
or idea that could explain an observed phenomenon in ways that are specified in the text. 
Sometimes the hypothesis is tested statistically and sometimes not. If not found to be untrue, it 
is described as not disproved. Readers who restrict hypotheses to quantitative measurements can 
substitute the word “proposition” in those sentences using “hypothesis” in “qualitative” work.   
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Table 2 Thesis structure: research questions, hypotheses, objectives, articles, and chapters 
Research Questions Hypotheses  Objective Articles Chapter 
1. How did Thai food 
and nutrition labelling 
evolve?  
[1A] Thai food labelling 
policies began with food safety.  
[1B] When Thailand began to 
industrialize and joined world 
trade, it used international 
standards in food labelling. 
1 
 
1  
History of 
food and  
nutrition 
labelling in 
Thailand 
3 
 
2. What factors 
influenced Thai nutrition 
labelling policies? 
[2A] Thailand balances inter-
national rules with local needs. 
[2B] Thai nutrition label format 
followed US nutrition labels. 
3. What are the 
knowledge, attitudes, 
behaviours, and beliefs 
of Thai consumers about 
nutrition labels?  
[3] Nutrition label users are 
more educated and more 
exposed to the media. 
2 2  
Attitudes 
and 
motivations  
4 
4. What kind of 
difficulties and barriers 
confront consumers in 
understanding nutrition 
labels in Thailand?  
[4] Information on nutrition 
labels requires a high literacy 
and numeracy to understand.  
 
3 3 
Difficulties 
and barriers 
5 
5. How do socio-
demographic factors 
associate with nutrition 
label experiences and 
with food choices?  
[5A] Some population sub-
groups are more likely to use 
nutrition labels than other 
subgroups.  
[5B] People with more 
experience of nutrition labels 
will have better food choices. 
4 4 
Socio-
demographic 
factors and 
food intake 
6 
6. How does nutrition 
label experience relate to 
obesity and nutrient-
related NCDs (high 
blood pressure, high 
blood lipids)? 
[6] Proportions of nutrition label 
users in groups with obesity and 
nutrient-related NCDs are 
higher than among people 
without the problem.  
5 5 
Nutrition 
labels and 
disease 
7 
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1.8 Data sources 
Here I summarize the data sources for each of the studies reported in Chapters 3 to 7. This 
summary enables a reader to understand how the research coheres. A more detailed account of 
data sources is given in each of the results chapters. 
1.8.1 International literature and historical Thai materials 
Historical information on Thai food and nutrition labelling (Chapter 3) was sought and collected 
from national and international databases. All laws, registrations, and notifications were 
collected from the Royal Thai Government Gazette e-database, the largest public record of Thai 
laws. The search for information also included reports and monographs from the Thai Food and 
Drug Administration (Thai FDA) e-library, rare old documents from Kasetsart University 
Knowledge Repository e-database; as well as more than 100 documents of “the DSS bulletin”, 
the Thai government Department of Science Service (DSS) digital archive.  
In addition to the above information sources a search was made for published and unpublished 
reports bearing on nutrition labels and their effects. This search used keywords “nutrition label” 
or “nutrition labelling” or “nutritional label” and examined Index Medicus, Sciencedirect, Thai 
Library Integrated System (Office of the Higher Education Commission), and Thailand 
Research Fund electronic library. This search strategy identified published and unpublished 
articles and reports in both international and Thai knowledge domains. 
1.8.2 Thai Cohort Study  
The Thai Cohort Study (TCS) was a source of data for both the qualitative and quantitative 
studies (Chapters 4 to 7) and it is first mentioned in some detail in the text above Figure 1 
earlier in this Introduction. TCS is a large nationwide cohort of Sukhothai Thammathirat Open 
University (STOU) students who have been followed for a study of the health-risk transition. 
This transition is changing socioeconomic and environmental circumstances and related health 
outcomes throughout the country. The cohort was initially recruited from approximately 
200,000 STOU students by mailing out the 20-page health, socioeconomy, and lifestyle 
questionnaire from April to November 2005 and 87,151 returned completed questionnaires and 
consent forms (6, 38).  
The questionnaires covered a broad variety of topics including socio-demographic and 
economic status, health behaviours, and health outcomes. Questionnaires were returned by 
87,134 students and when latecomers were added the number grew to 87,151. Overall, the 421 
primary variables were recorded well for most questionnaires and eventually with editing 
became 509 baseline variables (6). The follow-up surveys each had more than 70% response 
with 60,569 participants in 2009 (38, 39) and 42,785 in 2013 (40). Overall, 49% of respondents 
completed the three surveys. For analyses the cohort size would sometimes be reduced. For 
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example, when studying dietary behaviour institutionalized individuals were excluded and that 
is why the analysis in this study excluded monks and prisoners, resulting in a cohort of 42,750.  
The TCS population represents well the distribution of the Thai population for sex ratio, median 
age, religion, geographic location, and median income (6). TCS also represents well the distance 
learning student body studying at STOU in 2005 (39). Compared to official Thai statistical data 
in 2011 (41), the 2013 TCS cohort population has a slightly higher proportion of females 
(54.3% vs 50.1%). For age, the 2013 TCS cohort had proportionally more adults aged 30–39 
years than the national Thai population (45.1% vs 23.4%). The TCS population also has a 
higher proportion of educated individuals than the average of the Thai population. 
Demographically Bangkok and central Thailand were represented well in the TCS compared to 
the Thai population (46.5% vs 40.2%).   
1.8.3 Consumer interviews 
Interviews (Chapter 4 and 5) were conducted with 34 participants in two areas: Bangkok (the 
capital city) and Ranong (rural area, about 600 km southwest of Bangkok). The aim was to 
include participants with a range of educational and health knowledges in the age-groups likely 
to benefit from future nutrition labelling (20–45 years). The number of interviews conducted 
was guided by the emergence of saturation, or the perception by the interviewer that a point had 
been reached so that little new information was being gained in additional interviews. Overall, 
more non-university educated than university educated participants were recruited as some non-
university educated participants felt that they did not know enough about food labels to discuss 
the topic in detail with the interviewer. Consequently, more participants were recruited to 
compensate for these relatively uninformative interviews.   
Each participant was face-to-face interviewed for 30–45 minutes using a semi-structured 
schedule of questions and open-ended approach, a technique in Thai language adapted from 
Grounded Theory (42). Both audio and video were recorded with participants’ consent. 
Interview questions began with a general topic such as everyday eating, and moved on to basic 
nutrition knowledge, attitudes and health beliefs. For nutrition labels, interviews explored 
consumer knowledge (basic literacy and numeracy skill), perceptions, motivations, difficulties, 
barriers, and feedbacks for label improvement. Each participant was given examples of real 
food packages with both NIP and GDA labels and asked to explain some information on the 
nutrition label and to compare two different food products. Consumer understanding of 
information on nutrition labels was determined by the accuracy of answers when they were 
asked to explain the meaning of information on the labels, to select the healthier products 
among two food samples, and to select a sample for persons with specific health concerns (such 
as high blood pressure, and diabetes). Overall, participants were classified as having full, partial, 
or no understanding of nutrition information in the label. 
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The audio content of the recordings was transcribed verbatim into Thai text. To help validate the 
information, the video recording was cross-referenced to the written transcripts to confirm the 
verbal transcript and to observe body language. Socio-demographic information was collected 
(sex, age, weight, height, and occupation) as well as responses to additional questions arising 
from the interview. I am a fluent and literate Thai speaker and I transcribed each interview into 
Thai text. I then used Atlas.ti software to analyse the Thai language text searching for recurring 
words, themes, and topics. The results from this analysis were transcribed into English language 
and prepared for discussion with the research team before writing up final conclusions.  
Transcribed data were coded by words, themes, and topics. Finally, there were 8 major themes 
including knowledge, attitudes, behaviours, turning points and motivations, nutrition label 
experiences, ability to interpret information, problems and scepticism or suggestions for label 
improvement. The findings were separated into two manuscript topics as follows: explaining 
consumer motivations; detecting problems in using nutrition labels. The later topic aimed to 
understand what problems consumers had and what nutrition label they wanted.   
The 14 Bangkok participants interviewed represented urban university-educated people. TCS 
participants resident in Bangkok formed the source population for this small random sample 
representing four age-sex groups (young/old, male/female). Sampled TCS Bangkok residents 
were contacted by phone. Each random age-sex group sample contained a list of up to 100 
cohort members together with contact phone numbers. Beginning at the top of the list, they were 
invited by phone to join the study. Once the quota of four TCS Bangkok residents for each age-
sex group sought as participants in the consumer interview study was completed the selection 
process moved on and was repeated on another age-sex group. Once they agreed, interviews 
were arranged at an appointed place and time, maximizing convenience for interviewees. 
For Ranong consumer interviews, the participants were representing rural less-educated Thais. 
Overall, 20 supermarket walk-in Thai customers were purposively chosen and invited to join the 
study if they were between 20–45 years old and had attained lower than university education. 
Interviews were performed at Tesco Lotus Supermarket, the only supermarket in Ranong 
province in 2013. The interview location was set up near the entrance of the building. Finally, 
20 Ranong interviews were conducted. As mentioned above this exceeded the number planned 
because data did not saturate as quickly as anticipated so more interviews were done.  
1.8.4 Ethical approval for the Thai Cohort Study and Consumer Interviews 
Ethics approval for the Thai Cohort Study was obtained from Sukothai Thammathirat Open 
University Research and Development Institute (protocol 0522/10) and the Australian National 
University Human research Ethics Committee (protocols 2004/344 and 2009/570). Informed 
written consent was obtained from all participants. 
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For Consumer Interviews, the study protocol was approved by the Australian National 
University Human Research Ethics Committee (Protocol 2013/148). All participants gave their 
informed consent and received an information sheet before the interviews (Appendix B). They 
were free to withdraw from the research at any time.  
1.9 Thesis structure 
The text below is the key to the thesis. It contains a description of the contents of each Chapter 
and it is intended to provide a detailed guide to the overall body of work. 
Chapter 1: This chapter contains an introduction, overview, conceptual framework, rationale, 
research questions, and hypotheses for the research on nutrition labelling in Thailand. Also 
described are the health-risk and nutrition transitions in Thailand. The Aim and Objectives of 
the research are specified, and the anticipated contribution is mentioned. This chapter also 
describes methods and data sources used for the studies reported in Chapters 3 to 7.  
Chapter 2: This chapter is a literature review which covers all issues related to this study and 
provides definitions of terms and current nutrition labelling policy in Thailand. It also discusses 
published Thai research on consumer understanding of nutrition labels, and knowledge, 
attitudes, behaviours, and beliefs regarding nutrition labels. Also considered are the nutrition 
transition, and links between consumer behaviour and health outcomes, and evolving labelling 
practices around the world. In addition, health behaviour theories are reviewed along with the 
impact of nutrition labelling on dietary behaviour and health status. 
Chapter 3: This published scientific paper addresses Objective 1: “review and interpret 
historical data noting influences on Thai food and nutrition labelling policy development over 
the last century”. The paper is entitled “Food and nutrition labelling in Thailand: a long march 
from subsistence producers to international traders” and is published in Food Policy. 
Chapter 4: This published scientific paper addresses Objective 2: “understand consumer 
knowledge, attitudes, behaviours, and beliefs about nutrition label use”. The paper is entitled  
“‘I rarely read the label’: factors that influence Thai consumer responses to nutrition labels” and 
is published in Global Journal of Health Science. 
Chapter 5: This published scientific paper addresses Objective 3: “document consumer 
difficulties and barriers in interpreting the information on nutrition labels”. The paper is entitled 
“Thai consumer difficulties and barriers in understanding nutrition labels: a qualitative study” 
and is published in Journal of Safety and Health (STOU). 
Chapter 6: This published scientific paper addresses Objective 4: “determine the influences of 
nutrition labels on transitional processed food consumption, noting socio-demographic 
associations”. The paper is entitled “Nutrition label experience and consumption of transitional 
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foods among a nationwide cohort of 42,750 Thai adults” and is published in the British Food 
Journal. 
Chapter 7: This submitted scientific paper addresses Objective 5: “ascertain the associations 
between nutrition labelling, obesity and two prevalent nutrient-related NCDs (high blood 
pressure and high blood lipids)”. The paper is entitled “Nutrition label experience and obesity, 
high blood pressure, and high blood lipids in a cohort of 42,750 Thai adults” and is currently 
under review for publication in PLOS ONE. 
Chapter 8: In this chapter, I discuss the principal findings from Chapters 4 to 7. I examine the 
many factors involved with Thai nutrition labelling regulations and policies, consumer 
behaviours, and the current utility of nutrition labelling. The information is summarized to help 
develop policies and strategies improving nutrition labelling in Thailand. I also discuss 
limitations of this research and indicate questions for future research.  
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CHAPTER 2: LITERATURE REVIEW 
2.1 Overview 
The information included in this chapter complements the literature reviews in each of the 
journal articles presented in the results chapters 3, 4, 5, 6, and 7. This Chapter 2 reviews 
scientific literature on nutrition labelling, consumer behaviour, and factors that would affect 
policies. Also included are key definitions for labels, and for related elements of food science. 
As well there are detailed descriptions of the many types of nutrition labels that have evolved 
around the world. The review finishes with an extensive account of existing knowledge 
regarding label use and effects, mostly reported from Europe and the USA.  
When appropriate the situation of Thailand is mentioned as this literature review is intended to 
support the research on labelling in Thailand. One section (2.7) contains considerable detail on 
current rules and labels used in Thailand. Another section (2.15) reviews Thai research on 
nutrition labelling and a final section (2.16) reviews future prospects in Thailand.   
Nutrition labels are intended to promote health. They educate people about nutrition to support 
healthier eating. In the past, nutrition labels have been an education tool for combating 
undernutrition but now they are used for preventing obesity and diet-related diseases which 
have become important public health issues in many countries. However, consumers still 
indicate difficulty in using nutrition labels. Researchers attempt to develop better versions of 
nutrition labels but label improvement involves many considerations.  
2.1.1 Definition of terms 
“Food” means any substance, whether processed, semi-processed or raw, which is intended for 
human consumption (including drinking and chewing) and any substance which has been used 
in food manufacture, preparation or treatment but it does not include cosmetics or tobacco or 
drugs (43). In the current Thai Food Act, "food" means edible items and those which sustain life 
including substances which can be eaten, drunk, sucked or got into the body whether by mouth 
or by other means, no matter in what form and also includes any substance that is intended for 
use as an ingredient in food production such as food additives, colorants and flavoring. 
Medicine, psychotropic substances, and narcotics are not included but may be considered in 
some cases (44).  
 “Label” means any tag, pictorial, artwork or other descriptive matter, written, printed, 
stencilled, marked, embossed, impressed on or attached to a container of food (43).  
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“Labelling” includes any written, printed or graphic matter that is present on the label, 
accompanying the food, or is displayed near the food, including that for the purpose of 
promoting its sale or disposal (43). 
“Food labels” means a piece of paper, tag, picture, trademark or other written printed materials 
containing words, statements or any article providing information including all of which appear 
on the outside of the food container or attached to the container or wrapper of a retail package 
(43, 45). In the Thai Food Act 1979, “food labels” means any figures, invented design or text 
shown on the food or food package (44). 
“Nutrition labelling” means a description intended to inform about nutritional properties of a 
food to consumers (43).  
“Prepackaged” mean packaged or made up in advance in a container, ready for offer to the 
consumers or for catering purposes (43). In Thai Ministry of Public Health (MOPH) 
notifications, “prepackaged foods” means foods packed in containers for sale (46). 
“Nutrition” means the process of providing or obtaining the food necessary for health and 
growth (47).  
“Nutrient” means any substance in food that is normally consumed as a constituent of food for 
providing energy; or for growth, development, and maintenance of life. Deficit of nutrient will 
cause characteristic bio-chemical or physiological changes (43). Excess energy intake and 
excess nutrients are associated with emerging obesity and nutrient-related non-communicable 
diseases such as high blood pressure and high blood lipids. 
“Ingredient” means any substance, including a food additive, used in the manufacture or 
preparation of a food and present in the final product (43). 
 “Claims” means any representation which states, suggests or implies that a food has particular 
qualities relating to its origin, nutritional properties, nature, processing, composition or any 
other quality which aims to transfer a message from manufacturers to consumers in relation to 
nutritional and health benefits which may be obtained from components or nutrients in food 
products such as nutrient content claims and percentage claims (43, 48). 
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2.2 Nutrition transition 
Developing countries are now undergoing a nutrition transition. Change in the agricultural 
system, rapid growth of modern retail and associated food service sectors lead to a shift in diet, 
physical activity, and nutrient-related non-communicable diseases (NCDs) (15). Rapidly 
increasing rates of overweight and obesity are widely documented in both middle and high-
income countries (49). As well, the prevalence of metabolic syndrome—at least three of five 
conditions: obesity, high triglycerides, low High-density Lipoproteins (HDL) cholesterol, high 
blood pressure, high fasting blood sugar—and other diet-health diseases are projected to grow 
(50, 51). Processed foods and beverages contribute to the nutrition transition because they tend 
to be high in sugar, fat, and sodium and an excess of these nutrients is associated with obesity 
and nutrient-related NCDs (18). 
Processed foods, especially snacks, often hide high levels of sugar, fat, and salt (52, 53). 
“Health” snacks are also loaded with sugar (54). High intakes of sugar, fat, and salt are now 
considered to be health risks. Global consumption of sugar increased from 160 to 172 million 
tons in the last five years (55). In 2010, the estimated mean level of global sodium consumption 
was 3.95 grams per day, and regional mean levels ranged from 2.18 to 5.51 grams per day, 
exceeding the WHO recommendation (56). Thai staples and side dishes are also being replaced 
by diets containing higher proportions of animal products. As well, people are shifting from 
prepared meals at home to purchasing of ready-to-eat-foods (11). 
Along with the eating behaviour changes in the last few decades, nutrition labels have evolved 
as nutrition education tools to reveal the nutritional component of foods. In the past, nutrition 
labels were devised to prevent both under- and over-nutrition and related NCDs (28). Due to the 
recent dramatic and rapid shift from under-nutrition to over-nutrition, overweight and obesity 
are now major public health problems in many countries (11, 57). Nutrition labels have now 
become a tool for people to make healthy choices, especially for weight management or diet-
health disease prevention.     
2.3 Processed foods 
Today, world food systems and supplies are changing and traditional freshly prepared meals are 
being replaced with ready-to-eat or ready-to-cook products. Processed foods which are high in 
energy, with added sugar, saturated fat, sodium, and less fiber are frequently identified as a 
turning point of nutrition transition (17). However, past binary classification of foods as only 
processed and unprocessed is not enough now because almost all food consumed today is 
processed in some way (58). Monteiro and others, emphasizing methods and techniques of 
industrial processing, now classify foods into three groups as shown in Table 3 below (16). 
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Table 3 Classification of food based on the extent and purpose of industrial processing 
Group Classification Definition  Example  
1 Unprocessed or 
minimally processed 
No process or physically 
processed as a single whole 
foods 
Fresh, chilled, frozen, 
vacuum-pack fruits, 
vegetable, meat, poultry,  
meats, and eggs; fresh and 
pasteurized milk, plain 
yogurt; tap water 
2 Processed culinary 
or food industry 
ingredients 
Extraction and purification of 
components of single whole 
foods in order to use as 
ingredients for preparation 
and cooking of dishes and 
meals 
Vegetable oils, margarine, 
butter, sugar, sweeteners, 
salts, starches, flour, raw 
pasta and noodles; food 
industry ingredients 
including high fructose corn 
syrup, lactose, preservatives 
and additives 
3 Ultra-processed food 
products 
Processing of mix of group 1 
and group 2 ingredients in 
order to create durable, 
accessible, convenient, and 
palatable ready-to-eat or 
ready-to-heat foods 
Breads, biscuits (cookies), 
cakes, pastries, ice cream, 
jams; canned and dehydrated 
foods; cereal with added 
sugar;  sugared fruit and 
milk drinks and “no-cal” 
cola, and other soft drinks; 
processed meat 
    
2.4 Food labels 
Today most food is packaged and presented to customers in a labelled container. Food labelling 
serves many functions. Two major objectives of food labelling are to provide information for 
consumers and to help manufacturers sell the food products. The labels include information on 
ingredients, storage conditions, shelf life, cooking instruction, and allergy (59). The standards 
used for labels have evolved over many years with considerable international guidance from the 
United Nations through its joint Food and Agriculture Organization of the United Nations and 
World Health Organization (FAO/WHO) agency, the Codex Alimentarius Commission. This 
agency aims to protect consumer health and fair food trade and produces the Codex 
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Alimentarius, a collection of internationally adopted food standards for each country’s food 
control and enforcement authorities. The Codex general standard for the labelling of 
prepackaged foods (CODEX STAN 1-1985, Rev 1991) is now applied to food labelling 
regulations in many countries (60).  
National food labelling laws are encouraged to follow the Codex standards but are also affected 
by international fair trade. Food labelling helps manufacturers transmit information to the 
importing country and foreign purchasers but stringent food labelling requirements may create 
trade barriers under the current rules of the World Trade Organization (WTO). Any mandatory 
food labelling regulations should be shaped in a way to increase competitiveness for exporters 
and avoid trade disputes under the Agreement on Technical Barriers to Trade (TBT agreement) 
and/or the Agreement on the Application of Sanitary and Phytosanitary Measures (SPS 
agreement) (61). Fair trade may impact government ability to regulate food labelling of highly 
processed foods (62). 
Prepackaged foods in Thailand are required to follow the rules and guidance of the current 
Ministry of Public Health Notifications no. 367 entitled “pre-package food labelling” which is 
in line with the Codex standard and agreed by WTO members. This harmony includes the 
general rules for food labelling, but not for nutrition labelling (46). The notification no. 367 and 
nutrition labelling notification are under the current Thai Food Act 1979, which is the major law 
containing the compliance requirement for food businesses operating in Thailand (44). The 
Ministry of Public health (MOPH) has a responsibility to create up-to-date notification while the 
Food and Drug Administration (Thai FDA) has roles and responsibility in applying laws to 
control food labelling, and food advertisement. The Thai FDA is also involved with consumer 
education and technical support in food labelling for all related sectors (63).  
2.5 Origin and evolution of nutrition labels 
This section will focus on the evolution of nutrition labels, especially in the USA and UK, and 
the influences on Thai nutrition labelling will be mentioned. Nutrition labels are labels on food 
packages with information on the nutritional component of foods aiming to support both 
consumers and producers (64). Nutrition labels help consumers determine the amount of 
calories and nutrients in food products, thus promoting healthy foods. The labels inform about 
the nutritional properties by stating the quantitative information on declared nutrients such as 
calories, protein, fat, and sodium in prepackaged foods. The labels also include the 
recommended daily intake of those nutrients.  
Codex standards and guidelines of nutrition labelling were first promulgated in 1985. But 
development of nutrition labels had already happened as information on calorie and sodium 
content was actually displayed as food labels for special dietary uses in the USA from 1941 to 
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1966. At that time meals were generally simple with basic ingredients (65). However, 
increasing numbers of processed foods as part of the nutrition transition created consumers who 
had more concerns about nutrient information in the last three decades of the twentieth century. 
Nutrition labelling began in the USA in the 1970s. It was initiated by the US FDA responding to 
concern about nutrient deficiencies, and as support information for food and health claims. A 
recommendation that the US FDA document nutrition information for each food was first issued 
in a report of a White House Conference on Food, Nutrition, and Health in 1969 (66). In 1973, 
the US FDA promulgated regulations on nutrition labelling which were voluntary for most 
foods (67) and later (in 1990) mandatory for all packaged foods. USA consumer market surveys 
began to include questions about nutrition labels in 1978 (68). European Union (EU) nutrition 
labelling procedures (directive 90/496/EEC) were a decade behind, coming into practice about 
1990 (69, 70).  
Nutrition Information Panels (NIPs) are a popular type of nutrition label and are now available 
in many countries. Although NIPs display a lot of nutritional information, many studies have 
reported that consumers find these labels confusing. Actual use and understanding of NIPs 
appears to be limited (71). NIPs are thought to be too technical and difficult to understand in 
many countries (72). Many studies reported that consumers preferred simplified versions of 
nutrition labelling (73). Nutrition labels have been improved many times, aiming to help 
consumers understand the information better. 
Label makers have tried to improve the informativeness of (back or side of package) NIPs by 
creating supplementary nutrition labels on the Front-of-Package (FOPs). It seems to be a good 
way to help consumers make food choices (74-76). Many FOP variants have been tested with 
consumers, such as Guideline Daily Amounts (GDA), Multiple Traffic Light (MTL), and 
Healthier Choice Tick. Among FOPs, MTL labels were widely supported by consumers and 
their representatives in the last decade because they performed well for interpretation in many 
studies (77-79). However, food manufacturers argued that MTLs could lead consumers to 
wrong perceptions of healthfulness. Consumers may choose a large amount of green light 
products that could contribute to higher intakes of sugar (80). GDA is another popular form of 
FOP label originating from collaboration among the UK government, an industry group, and 
consumers in the late 1990s (81). GDAs are now used as supplementary nutrition labels in many 
countries. However, determining the healthiness of individual foods is still difficult for 
consumers (82). 
Researchers keep trying to develop a simple nutrition label and summary indicator systems are 
now under consideration for the next generation of nutrition labels in many countries. These 
summary labels tend to assess overall healthiness of particular products based on established 
criteria or index or ranking, such as nutrient profiling models, which drew from dietary 
guidelines and scientific evidence towards diet and diseases (83). Good examples include Smart 
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Choices and Health Star (84). However, many features are still debated. For example, Food 
Standard Australia and New Zealand (FSANZ) and the EU model now only provide a limited 
number of food categories. Unhealthy carbonated soft drinks may be classified as healthy in the 
UK by Food Standard Association (FSA) models (85). 
Serving size is also an issue on labels and often difficult to understand. Information on serving 
sizes usually appears on nutrition labels in the USA and some other countries such as Thailand. 
Establishing “standard serving size” was first attempted in the USA around the 1990s. The US 
FDA considered that the information could mislead and confuse consumers if they allowed food 
manufacturers to specify their own serving size. Data on food intake from existing national 
government food consumption surveys of 139 food categories were used to create serving sizes 
(69). US standard serving sizes, and comments from food manufacturers, were used to create 
the Thai standard serving size (86).  
In many other countries there is no clear standard serving size and food manufacturers 
determine the serving size specified on packaged products. This creates great variation of 
serving size within and between food categories in the UK and Australia. This variability can be 
a source of confusion among consumers (87). However, serving size may not be a major issue 
in some countries because nutrient information can also be declared and compared with 
“nutrients per 100 grams” (88, 89). But many consumers have a hazy concept of “100 grams” 
and they will not be able to follow the information on serving size without education on that 
topic. 
Another source of variation is the choices of nutrients listed on nutrition labels. A suggested   
list has been described in the Codex guidelines of nutrition labelling since 1985. However, 
nutrients listed on the USA nutrition labels originated before that. The nutrients listed on USA 
nutrition labels were suggested by many sources including an influential FDA 1978 Consumer 
Food Labelling Survey, a series of public hearings, and responses from viewers on an 
interactive cable television system. These surveys and opinion-gathering procedures in the USA 
covered all issues related to food labelling (68) and were very important to the content of 
nutrition label today. 
The order of nutrients within nutrition fact panels in the USA initially tended to prioritize 
nutrient concerns as expressed by consumers and nutritionists (69). In the 1978 Consumer Food 
Labelling Survey, 38 nutrient items were rated. Calories, Protein, Vitamin C, and Fat were the 
top four of the ranks for conveying interesting information on the labels (68). Finally, the 
decision on actual nutrient listing was based on consideration of health problems and diet-
related disease concerns. As well, nutrient information on USA labels had to be presented at the 
correct level of detail. For example, fats were divided into saturated fat, and polysaturated fat 
(90). Later in 1985, the USA also required nutrient listing to follow the Codex standards. These 
standards require nutrient declarations regarding energy value, amount of protein, available 
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carbohydrate, fat, and other nutrients specified by national legislation (91). USA nutrient 
listings combined many considerations to become the modern prototype for many other 
countries in the 1980s and 1990s. 
During the 1990s, additional reference information for nutrients known as “% Daily Values 
(DVs)” was devised to show what percent of daily requirement one serving would supply for a 
given listed nutrient. Only a few countries require display of DVs on NIPs including the USA 
and Canada. Thailand has developed a derivative of DVs called Recommended Daily Intake 
(RDI). Thai NIPs now list the specified nutrients declaring the percentage of RDI one serving 
would supply. For the USA, a reference list of required DVs per day was established in 1990 
based on the highest values suggested in 1968 by the National Academy of Sciences 
Recommended Daily Allowances (for the values of most vitamins and minerals). Also 
considered when setting DVs per day were consensus documents of many diet and health 
reports (for the values of protein, fat, fatty acids, cholesterol, sodium, potassium, total 
carbohydrate, and dietary fiber) (69).  
The pathways followed in Europe to develop reference information for nutrition labels were 
different to those described above for the USA. In the United Kingdom (UK), “Reference 
Intakes (RIs)” are special terms use only for nutrition labelling. The listing of “%RI” is not 
mandatory in the UK (92). The UK labelling RI values were considered and extracted from 
many sources of information including the population reference intake values from a number of 
European countries, from the USA, and from the FAO/WHO Codex Alimentarius (93). The 
values are maximum amounts based on an average adult but there is no RI for fiber (92). 
2.6 Nutrition labelling today 
Nutrition labelling rules and guidance are now different in each country due to different 
concerns and enforcements. There are many issues involved with regulatory status such as 
facilities, public policies, and international trade. Regulatory status of nutrition labelling around 
the world can be now classified into two groups: mandatory and voluntary. In most high-income 
countries such as member states of the EU, USA, UK, Australia and New Zealand, nutrition 
labelling is mandatory while nutrition labelling is voluntary in Singapore, Vietnam, and the 
Philippines (94). In Thailand, nutrition labelling is mandatory only for specific groups of foods 
as described later in Section 2.7.  
Nutrition label formats and details presented on food packages are also different across the 
world. All countries have a sovereign power to create nutrition labels but they follow the same 
Codex guidelines (CAC/GL 2-1985) to harmonize national standards, and ensure fair practices 
in food trade as well as to protect consumers. However, national public health strategies in each 
country create different information and details that appear on nutrition labels (43). Some 
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countries may be concerned about particular nutrients or minerals while the other countries may 
not. For example, USA nutrition labels give information on vitamin A, vitamin C, calcium, and 
iron while Thai nutrition labels focus more on vitamin B2.  
Around the world, nutrition labels can be now grouped into two broad categories based on the 
format and appearance of the labels: Nutrition Information Panels (NIPs) and Front-of-Package 
nutrition labels (FOP). 
2.6.1  Nutrition Information Panel  
The Nutrition Information Panel (NIP) is a traditional form of nutrition label that originated in 
the 1980s. It is also labelled as “Nutrition Facts” or “Nutrition Information” on food packages. 
NIPs were developed to inform consumers of the nutritional properties of a food by displaying 
the calories and amounts of macro- and micro-nutrients in the foods (64). They are usually 
displayed as a table on the back or side of the package. NIPs include information on calories, 
nutrients, vitamins, minerals, and recommended daily intakes. Presentation of nutrient content 
can be expressed as the amount of nutrient per 100 g or per package or per single portion (91). 
Nutrition labels in each county may be different in details and formats but they all generally try 
to follow the same international standards. The Codex Alimentarius Guidelines on Nutrition 
Labelling (CAC/GL 2_1985, revised 2013) is used as a global reference to develop the nutrition 
labelling regulations. The standard specifies guidelines for listing nutrients, calculating 
nutrients, and presenting nutrient content. However, each country is able to consider additional 
information appropriate to their national nutrition strategies and concerns (91). Figure 3 shows 
that NIPs across countries generally look similar but differ in information details. 
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USA 
Source: US FDA (95) 
 
 
 
Canada  
Source: Journal article (96) 
 
EU 
 
Table prepared by candidate (referring to 
photographic examples) 
 
Hong Kong 
 
Table prepared by candidate (referring to 
photographic examples) 
 
Figure 3 Nutrition labels in different countries 
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2.6.2  Front-of-Package (FOP) labels 
Front-of-Package (FOP) labels provide supplementary nutrition information and are often 
positioned on the front of containers or packages. FOP labels have been developed by many 
organizations and companies in the belief that FOP labels can enhance consumer understanding 
and help consumers identify healthy food without reading the full panel of NIP (77, 78, 97). 
FOPs are usually presented graphically using logos or pictures such as Figures 4 and 5. A 
committee of the US Institute of Medicine categorizes current FOPs into three groups (65): 
Nutrient-Specific Systems – These systems create a shortcut of NIPs by displaying the 
amount of select nutrients from the NIP or using symbols based on claim criteria. The 
label may be colored to inform the level of nutrients in a product. Examples of labels in 
this group are Guideline Daily Amounts (GDAs) labels and UK traffic-light labels as 
shown in Figure 4 (98).  
  
Figure 4  Nutrient-Specific Systems labels 
Source:  UK Department of Health (98) 
 
Summary Indicator Systems – these systems use icons, symbols or scores that 
summarize overall healthfulness or nutritional quality of a particular food without 
mentioning any specific nutrient. Overall healthfulness of food can be summarized by 
using either threshold- or algorithm-based methods. These systems also include nutrient 
profiling which aim to classify or rank individual foods according to nutrient content 
(99). Examples of such labels include NuVal® (100) and Great for You® (101) (Figure 
5).  
 
         
 
Figure 5 Summary Indicator Systems 
Source: Nuval website (100) and Walmart's Great for You website (101) 
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Food Group Information Systems – these systems use symbols that alert consumers to 
the presence of a food group or food ingredients considered to be the important dietary 
component. An example is the “whole grain” label. 
2.7 Thai nutrition labelling  
In general, Thai nutrition labels are not mandatory for all food products unless laws require. 
Today, four MOPH notifications under the current Food Act are directly relevant to nutrition 
labelling on food packages:  
1) MOPH notification No.182 B.E.2541 (1998) entitled “nutrition labelling”  
2) MOPH notification No.219 B.E.2544 (2001) entitled “nutrition labelling (No.2)”  
3) MOPH notification No.374 B.E.2559 (2016) entitled “food products required to bear 
nutrition labelling and energy value, sugar, fat, sodium on the labels of some kinds of 
foods Guideline Daily Amounts, GDA labelling”. 
Legislation of nutrition labelling laws and regulations is now a responsibility of the Thai FDA, 
MOPH. According to current Thai nutrition labelling laws, there are two available forms of 
nutrition labelling promulgated by the Thai FDA: Nutrition Information Panels (NIPs) and 
Guideline Daily Amounts (GDAs) 
2.7.1 Nutrition Information Panel (NIP) 
NIPs were the first format of Thai nutrition labels. Guidelines for NIPs were first announced in 
1998. The notification specifies format and nutrient content. NIPs are not mandatory unless 
food products display health or nutrition claims, or use nutritive values for marketing, or target 
groups for special use (27). The Thai FDA describes many forms of nutrition labels suitable for 
different food groups and limited surface areas. These are: Continuous full-form, Short-form 
(horizontal or vertical), Continuous short-form, and Dual nutrition data display box (27, 102). 
 
Details on Thai NIPs are different to other countries due to different national public health 
strategies. The full-form format of Thai NIPs contains 15 prescribed nutrients including total 
energy, energy from fat, total fat, saturated fat, cholesterol, protein, total carbohydrate, dietary 
fiber, sugar, sodium, vitamin A, vitamin B1, vitamin B2, calcium, and iron as shown in Figure 
6. Four listed nutrients (vitamin A, vitamin B1, vitamin B2, iron) are responding to the major 
nutrient deficiencies noted in the first National Food and Nutrition Plan in 1977 (28).  
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Figure 6 Standard full-form nutrition information box (Thailand)  
Table prepared by candidate (referring to a nutrition label on real snack) 
 
2.7.2 Guideline Daily Amount (GDA) 
GDAs are the second form of nutrition labels announced in 2016 (revised from 2011) aiming to 
improve Thai consumer understanding of nutrient information labels. GDAs are Front-of-
Packaging nutrition labels. According to the notification of Ministry of Public Health No.374 
“food products required to bear nutrition labelling [will display] … energy value, sugar, fat, 
sodium on the labels of some kinds of foods [revealing] guideline daily amounts [as] GDA 
labelling”. GDAs are now mandatory in Thailand for most prepackaged foods including snack 
foods, chocolate, bakery, semi-processed foods (ie noodles, porridge rice), and chilled and 
frozen ready-to-eat meals (103). 
GDA labels in Thailand display key nutrient information (energy, sugar, fat, and sodium) with 
four boxes as shown in Figure 7 (104).  
 
Figure 7 Guideline Daily Amounts (GDAs) 
Label prepared by candidate (referring to a nutrition label on real snack) 
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2.8 Consumer decision making and nutrition labels  
Consumers make decisions to use labels to assist their purchases or food choices. Consumer 
characteristics interact with surrounding environments to influence decision making, enhancing 
or blunting nutrition information. These characteristics include consumer knowledge, attitudes, 
belief, behaviour, and socio-demographic attributes, interacting with marketing environments 
and the food products themselves.  
2.8.1 Consumer knowledge and skills  
Consumer knowledge of nutrition and health predicts understanding of nutrition labels (76, 105, 
106). Nutrition labels “often” or “always” influence purchasing of participants with higher 
nutrition knowledge (107). Higher levels of health knowledge also had a positive influence on 
receiving information from media sources, which include the use of nutritional labels (108). 
People who have more nutrition knowledge and follow the principles of Dietary Guidelines are 
more likely to use nutrition labels (109).  
Nutrition labels rarely influenced consumers who had low nutritional knowledge because those 
consumers considered the information on the label was too technical (107). A high proportion of 
subjects with low nutrition knowledge were found to be unable to interpret basic information on 
nutrition labels (110). Nutrition knowledge enables consumers to pay attention to important 
information on the labels and to ignore marketing ploys (111). 
Levels of understanding for information on nutrition labels are also associated with literacy and 
numeracy skills. These skills are associated with accuracy in estimating and interpreting labels. 
Persons with high literacy have higher odds of accuracy in estimating serving size (112). 
Limited nutritional literacy was associated with lower nutrition label usage (113). Poor label 
comprehension was highly correlated with low-level literacy and numeracy. However, even 
participants with higher literacy could have difficulties interpreting labels (114).  
2.8.2 Consumer attitudes 
Attitudes mediate the association between knowledge and label reading, while knowledge and 
motivations are also involved (115). One study reported that consumer attitudes significantly 
correlated with nutrition knowledge and use of food labels (116). There are many types of 
attitude towards food and nutrition labels, food, healthy lifestyle, and health status that impact 
on consumer use of information on nutrition labels and with label-using behaviours. Positive 
attitudes towards food labels had strong effects on label reading behaviours (115). Frequent 
users of nutrition labels are more likely to consider mandatory nutrition labels as beneficial 
(117). Consumers who perceived benefits and no additional costs engaged in more nutrition-
searching behaviour (118).  
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Understanding or at least believing that they understand the information on food labels 
influences food label use. If consumers feel that label information is difficult to understand, the 
probability of using label information is low (119). Moreover, a higher probability of reading 
nutrition labels was found in those who know how to use labels to select healthy foods, rely on 
food labels more than their own food knowledge, and think that reading labels does not take 
more time (118). It has also be reported that education or workshops about nutrition labelling 
had positive impacts on consumer attitudes and behaviours to the use of nutrition labelling in 
rural and remote locations (120).  
Attitudes about food and healthy eating also impact on nutrition label behaviours. One study 
found that positive attitudes towards healthy eating are significant predictors of nutrition label 
use and dietary quality (121). Another study noted that individuals who frequently read nutrition 
labels tended to have healthy eating and engaged in healthy dietary practices more than 
individuals who read nutrition labels infrequently (122). It was also found that participants who 
read nutrition labels consumed significantly more fruits and vegetables (123). In another report 
people who consume more total fat, saturated fat, and cholesterol were less likely to search for 
those three nutrients on nutrition labels (118).  
Health queries (looking for specific information) and weight control predicted frequent label use 
(124). Subjects with chronic diseases checked more often for specific nutrients, and used more 
nutrition information than participants without such conditions (125). Another study reported 
that individuals with chronic kidney disease would prefer to see nutrients of concern listed on 
nutrition fact panels (126). Nearly half of nutrition label non-users do not know which motives 
would encourage then to start reading nutrition labels. In young participants, health problems 
were mentioned as probable motives to start the practice of reading nutrition labels (127).  
Health status relates to nutrition label attitude. However, health status alone may not help 
consumers use nutrition labels if they do not have enough health awareness. People with diet-
related disease tend to control their dietary intake. Participants who are unaware of diet-disease 
relationships were less likely to use food labels. A study found people who are at risk of high 
blood pressure or heart disease or cancer have more knowledge about diet-disease relationships 
and this has a positive effects on their use of nutrition labels (128). Nutrition label information 
on salt content was significantly related to shoppers’ concern about the amount of salt in their 
diet and the belief that their health could improve by lowering salt intake (129). Some nutrition 
label users limited their attention to negative nutrients like total fat and the calories. Others 
reported that the high amount of fat on nutrition labels was the cause of their becoming health 
conscious and led to changes in their eating behaviour and nutrition label usage (130).  
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2.8.3 Nutrition label use 
Knowledge and attitudes influence consumer label use behaviour. Conversely, nutrition label 
use increases consumer nutrition knowledge and improves attitudes. The majority of studies on 
nutrition label use found a positive association with nutrition knowledge (111). Consumers who 
have more nutrition knowledge tend to use nutrition labels more and also have more nutrition 
knowledge (131, 132).  
Nutrition label use also relies on a set of interrelated processes centered on comprehension. 
Consumers pay attention to information on a nutrition label, comprehend it, and store the 
information at least long enough to apply it to a food-related decision (111). Although using 
nutrition labels is thought to be common in many countries, the actual use of the labels may be 
much lower (71). One study reported that half of the respondents did not use nutrition labels 
because they did not understand the terms on the labels (110). Few consumers can correctly 
identify information on nutrition labels when presented per serving or using industry labelling 
schemes (133). Consumers who have more knowledge about nutrition labels are more likely to 
use the labels, no matter how familiar the product (117). Consumers may pay different attention 
to particular information on nutrition labels such as reading labels for saturated fat and 
cholesterol more than for protein and calcium (134). 
2.9  Socio-demographic factors 
Two Thai studies reported that socio-demographic factors (sex, age, and education) were 
associated with nutrition label use (29, 31). In international literature many studies of consumers 
and nutrition label use have shown that sex, age, and education are usually influential. Other 
factors such as income, family size, and employment were less frequently reported and 
ethnicity, religion, and occupation were rare. 
2.9.1 Sex 
In general, females use nutrition labels more often than males (109, 135, 136). Females who 
were primary purchasers, lived with other people, and had more income to spend on food were 
more likely to use the nutrition information on food packages (137). Also, females with the 
highest levels of education, still undergoing education, who were physically active and on 
special diets reported that they were more likely to read nutrition labels (138). 
2.9.2 Age 
Age has a relationship to nutrition label use. Older nutrition label users were likely to be 
interested in diet-health relations (118, 136). Aging may increase consumer ability to process 
information but actually worsen comprehension (134, 139).  
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2.9.3 Education 
Education level associates with nutrition label use and with healthy eating (76). One study noted 
a direct relationship between nutrition knowledge and education level (107). Educational level 
is related to the level of literacy and numerical skill as well as health and nutrition knowledge. 
Low-level literacy and numeracy associates with poor label comprehension. However, some 
participants with high literacy could also have difficulties interpreting labels (114). One study 
indicated that at least the college level was associated with a high score in nutrition knowledge 
(109). Another study found that undergraduate students have more positive attitudes and higher 
nutrition knowledge than graduate students (115).  
2.9.4 Income 
Higher income expands food choices and should lead to healthier diets (137). Higher income 
also means better nutrition label comprehension (140). Participants with lower income were 
significantly less likely to check nutrient information on nutrition labels (119).  However, there 
are some contradictory results in the literature. Income was found to relate negatively to reading 
nutrition labels when those with higher incomes have less time to spend reading the labels 
(141). Several studies have reported that income was not playing a significant role in food label 
use (136, 142). Money is a factor affecting attitude towards nutrition labels. Consumers placing 
importance on price are less likely to use nutrition labels in general (141). A South African 
report noted that increasing the money available for food purchasing increased label usage 
(137).  
2.9.5 Family size 
In general, larger household size is associated with an increasing likelihood of using nutrition 
labels. A study in South Africa found that use of nutrition labels increased as the number of 
household members increased (137). People living with other people such as with children and 
married consumers are more likely to search for nutrition labels. Major food shoppers of 
families were found more likely to be nutrition label users (131).  
2.9.6 Location 
In one report, rural residents were less likely to use nutrition labels (119), while another study 
noted that consumers who live in high-income districts of the city seem to read nutrition labels 
less compared to those living in middle or low-income districts (143). Some studies found that 
there was no association between urban residence and label use (123).  
Nutrition labelling and Thai consumers 
 
34 
 
2.9.7 Employment 
Employment status was associated with increasing likelihood of using nutrition labels (141, 
144). But in other settings, employed respondents may not have much time to spend on food 
shopping (138).  
2.10  Product involvement factors and marketing environment  
Not only individual factors affect nutrition label use but the food product itself and marketing 
environments may impact on a decision to purchase food and may affect the use of the label. 
Many studies investigated product involvement factors on nutrition label-using behaviour as a 
study variable. These reports include purchasing time and taste. The marketing environment 
including price, packaging, and advertising is often reported to impact on consumer food 
purchasing. Designs of nutrition labels can also impact on consumer reading behaviour but this 
will be described in section 2.12. 
Time pressure on purchasing is negatively related to label use. If consumers feel under time 
pressure they are less likely to use nutrition labels at the point of purchase (145). Studies found 
that on average European consumers spend between 25 seconds (UK) and 47 seconds 
(Hungary) per product bought in a supermarket (146). People who have more available time for 
shopping as well as consumers who are more concerned about nutrition and health have been 
found to be more likely to be classified as a label users (131). Purchasing time was often 
assumed to explain the increased likelihood of using nutrition labels in unemployed participants. 
Many studies reported that consumers considered nutrition labels are important when they 
purchase a new product (137) and they used the labels to compare products when they purchase 
a food product with health claims for the first time (115). Most consumers may recall the 
information from previous purchasing or just very briefly confirm the information if they have 
bought the same product previously (78).  
Taste is another factor found in many reports. One study found that food hedonism was 
negatively associated with label use (147). Another study found that consumers consider 
healthiness and tastiness to be negatively correlated. Less healthy foods tend to taste better and 
be more enjoyable during consumption (148, 149). One report found that students preferred 
unlabeled cookies (150).  
Price, packaging, and advertising also impact on consumer decisions but their impact on 
nutrition label use was rarely investigated. Price is the main motivating factor in consumer 
purchasing of foods. It is also connected to the consumer income factor. Price was ranked sixth 
in the list of motivating factors for purchase of prepackaged food products (151). Price was 
found to be the main barrier to habitual consumption, even for wealthier consumers (152). 
Packaging, branding, and labelling can significantly alter consumer actual experiences and 
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sensory perception of food and drink products (153). Food advertising on television was often 
found to be biased toward foods that are high in fat, sugar, and salt (154). Food choices 
endorsed on television do not follow nutrition guidelines and encourage nutritional imbalance 
(155). 
2.11 Health behaviour theories 
Health behaviour theories are considered as tools to understand and explain consumer behaviour 
and to develop better health promotion and education about nutrition labels. Knowledge-
Attitude-Behaviour (KAB) is the most popular behaviour model which has been often applied to 
nutrition label studies for many decades. Other behaviour theories such as Health Belief Model 
(HBM) and Theories of Planned Behaviour (TPB) were rarely applied to nutrition label 
research. 
2.11.1 Knowledge-Attitudes-Behaviour (KAB) model 
The KAB model is commonly used in nutrition education research regarding food and nutrition 
labels to explain the relationship between nutrition education and consumer behaviour (156). 
KAB models have been proposed to explain the role of knowledge as shown in Figure 8 (157). 
Knowledge means understanding the basic information about nutrition labels, knowing the 
important nutrients for health, being able to identify foods that are suitable for health, and food 
shopping wisely. Attitude and awareness mediate the relationship between knowledge and label 
reading behaviour (156). The correlations between knowledge-behaviour or between attitude-
behaviour are generally positive but small in many reports (158). However, the KAB model by 
itself seems to be inadequate for understanding or promoting dietary behavioural change (157). 
The matters related to this model are shown in Figure 8. 
 
 
Figure 8 Knowledge-Attitude-Behaviour Model (KAB model) 
 
2.11.2 Health Belief Model (HBM) 
The HBM model is the most well-known health model in the field of public health. It states that 
people’s beliefs influence their health-related actions or behaviours (156). It explains the 
dependence of disease prevention on an individual’s perception of susceptibility (159). HBM 
hypothesizes that health-related actions depend on the simultaneous occurrence of sufficient 
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health motivation, illness, and recommendation (160). Health Belief Models (Figure 9) describe 
how consumer behaviour combines with a belief that prevention is possible, leading to action to 
reduce risks (159, 161). 
The HBM has been rarely used in nutrition label research. As one health behavior theory, HBM 
suggests that label searching behaviour relates to capability to interpret the information. As 
such, the interpretive difficulty an individual feels in turn affects the probability that he or she 
will search labels looking for the information (118). Even without formally applying the HBM, 
some studies of nutrition labelling have led to similar explanations for beliefs encountered in the 
research. One study of US adults found that participants who were unaware of diet-disease 
relationships, and were therefore “non-believers”, were less likely to use nutrition labels. Those 
who perceived their weight “about right” were less likely to use nutrition labels compared to 
those who perceived they are overweight (BMI ≥25 kg/m2) (119). Another US study showed 
that adults who believe in the importance of following the principles of dietary guidelines tend 
to use nutrition labels (109). In a study of African Americans, it was found that belief in the 
importance of eating a low-fat diet was a strong predictor of nutrition label use (123). 
 
 
 
              
 
Figure 9 Health Belief Model (HBM) 
 
2.11.3 Other health models 
Other health models or theories may be found in nutrition label or dietary behaviour 
studies such as the Theory of Planned Behaviour (TPB) and the Elaboration Likelihood Model 
(ELM). These two models have been used to identify key influences on nutrition label reading 
behaviour. TPB focuses on behavioural intentions derived from attitudes (162) and was used in 
a study of female college students in Korea to understand motivational factors influencing 
health and nutrition behaviour (163). In Hong Kong, ELM was used among adolescents to 
investigate the process of behaviour change, especially attitude and persuasion (164).  
Individual perception 
(Belief in vulnerability) 
Modifying factors 
(Belief in ability to lower 
the risk) 
Likelihood of action 
(Change health behaviour) 
Chapter 2: Literature Review 
 
37 
 
2.12 Complexities in using nutrition labels 
Many studies have explored non-use of nutrition labels. A systematic review of over 100 papers 
concluded that consumers are often confused by additional information that goes beyond the 
questions they had (71). A Malaysia study found that consumers reported avoiding using 
nutrition labels if they did not understand the technical terms (110). In general, most consumers 
reported that they were familiar with technical terms but they still did not fully understand the 
actual meaning. This happens with many elements of nutrition labels such as serving size, 
calories, and sodium. One US study of the general adult population showed that more than half 
of participants used “serving size” information often or sometimes, but a majority of 
participants misinterpreted the meaning of serving size. They also expressed a distrust of the 
serving size information (165). A four-country study in Europe (UK, France, Germany, and 
Netherlands) revealed that consumers are familiar with the term “calories” but they do not seem 
to fully understand how to apply the concept (166). For example, many US diabetics and (in a 
later study) many Australian consumers believed that higher energy products contain a greater 
nutrient amount. They thought that such high-energy products were desirable because they 
provide healthier and more sustained energy (167, 168). In another Australian study, many 
consumers had difficulty in using labelled sodium information because they did not understand 
the relationship between salt and sodium. As well, about half the participants were unable to 
accurately use sodium information to choose low salt options (129).  
Misapplication and incorrect calculations are also common errors found in nutrition label 
comprehension studies. Incorrect responses usually happen with the information on serving size 
and percent daily value. An interview study of adult community health patients in Tennessee, 
USA showed that only 37% were able to recognize that the sample contained multiple servings 
(169). In another US study more than 30% of participants had poor portion-size estimation 
skills, over- or under-estimating standard servings for a single size (112). A study of internet-
using Americans with chronic kidney disease showed that less than one-fourth of respondents 
were able to correctly determine the calcium content in food based on percent daily value (126). 
In another Tennessee study of primary care adults only 37% of the patients could calculate the 
amount of carbohydrate consumed from a 20-ounce bottle of soda labelled 2.5 servings (114). 
Another community adult study reported from Canada showed that one-third of participants 
were unable to correctly identify calorie content and percent daily value from nutrition labels 
(140). A more recent Canadian community study from the same research team showed that few 
participants could correctly identify total calorie amounts when nutrition labels presented 
information “per serving”, especially if writing was small or blurred. It is also complicated to 
calculate (133). 
Inconsistent and unrealistic suggested “serving size” are also problems that many studies report. 
For example, Australian consumers find it hard to measure the suggested amount because 
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serving sizes are not expressed in any common household measurement (87). In a UK study, 
serving sizes on packages were unrealistic when compared with real eating practices of 
consumers (130). A US study showed that inconsistent serving sizes allows marketers to reduce 
the reported calories, fat, sugar, and carbohydrate in a product serving which in turn can 
influence consumer perception. The authors noted that smaller serving size is prone to be 
incorrectly perceived as a healthy food product compared to a larger serving size (170). 
Consumers also often report that product design and reading time affect nutrition label use. For 
example, a New Zealand study of Polynesian regular food shoppers (Maoris, Samoans and 
Tongans) showed they did not have enough time to read nutrition labels (171). Some consumers 
may need more time than others. One European study involving the UK, Germany, Italy and 
Netherlands indicated that a small group (20 participants) spent more than 350 seconds 
compared to an average of 80 seconds to evaluate a labelling format (74). Another review noted 
that product design with different location of nutrition labels can lead consumers to spend over 
30% more time studying labels (172).  
2.13 Nutrition labels and health impacts 
Nutrition label use was also reported in a UK study as mediating the positive relationship 
between nutrition knowledge and healthy eating (121) and as partial mediator of the relationship 
between eating attitude and dietary quality. A US report showed that even people who do not 
believe in the importance of good nutrition may read labels and have a healthier diet (122). 
Other studies in Thailand and Europe (40, 173) and literature reviews (131, 174) have found 
that nutritional label use changes dietary patterns by shifting them to healthier consumption or 
to reduced consumption of “unhealthy” foods. Two US studies reported that nutrition label use 
influences eating patterns towards a lower  intake of fat and cholesterol, and a higher intake of 
fruits, vegetables, and fiber compared to non-nutrition label users (109, 175). A more recent US 
National Health and Nutrition Examination Survey showed that consumers who use serving size 
information on nutrition labels reported eating 150 kcal less per day than those who were non-
label users (176).  
Nutrition labels also influence consumer purchasing behaviour increasing the perceived value of 
the product. Using nutrition labels affects purchasing behaviour because consumers want to 
avoid the adverse nutrients in food products (131). A Dutch study of female supermarket 
shoppers reported that they chose products lower in fat than they usually buy after they were 
instructed to use information from nutrition labels (177). About half of another specially 
motivated group, chronic kidney disease respondents in the US, reported that they decided not 
to purchase foods that did not declare the amount of nutrients that were relevant to their 
conditions (126). 
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An association between nutrition label use and other health outcomes such as diabetes, kidney 
disease, and chronic disease has not been found in existing studies though this may be due to 
limited participant numbers. Only a few studies have attempted to show that nutrition label use 
was an effective tool for promoting good eating behaviour in patients. A large national US 
survey included patients with chronic disease who reported they had been advised to use 
nutrition labels. This group consumed less energy, saturated fat, carbohydrates, and sugar, and 
more fiber than non-label users (178). Using traffic light nutrition labels also decreases energy 
intake and on average led to a 1.3 kg loss of weight among Australian participants (179). 
Nutrition labels have also been used in the USA to educate individuals with chronic kidney 
disease (126). Now nutrition labels are used to promote healthy eating among patients in many 
countries, including patients with diabetes, hypertension, and obesity. 
2.14 Stakeholder perspectives 
After nutrition label policy or legislation was introduced to food producers or manufacturers in 
many countries, feedback from the producers was largely negative (180-182). In the UK, many 
food producers have failed to implement the UK government's plan to help reduce obesity by 
disclosure of energy content in their products. Most food producers have agreed to reformulate 
their products but some remaining producers have refused to join government plans to help 
people reduce their sodium intake and to stop using trans-fat in their food products (180). 
Voluntary use of simplified nutrition labels does not create a strong enough incentive for 
industry to offer healthier food (183). In Australia, a study showed that government legislation 
did not help food producers improve the health qualities of their products. There was no 
significant difference in nutrition quality in Australian breakfast cereal between 2004 and 2010 
(181). For the global “south” (outside EU, north USA, and Australia), responses from food and 
beverage industries have been limited and they usually play a role in influencing legislation and 
regulation (184).  
The accuracy of nutrient declarations on food packages is still doubted by consumers and there 
is evidence supporting such scepticism. In the USA, a study found inconsistency in the stated 
energy content of reduced-energy meals obtained from supermarkets. Ten frozen convenience 
meals were analysed and nutrient values were compared with nutrition information labels 
provided by the food producers. The actual nutrient values exceeded the vendor disclosure 
stated value (182). In Australia, serving sizes varied within and between snack food categories 
(88). Food Standards Australia New Zealand created a free web-based tool with food 
composition databases to help companies preparing nutrition labels, especially convenient for 
small companies. But there is still a limitation on the accuracy of nutrient values (185).  
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Positive responses from food industries have been found in some studies. Nutrition labelling 
policy induced many food companies to produce more healthful foods. There have been 
increasing numbers of food products labeled "trans fat-free" and health claims on packaging are 
found more than in the past (186). In the UK from 2007 to 2009, a study found that private label 
products were most likely to display nutrition labels (81). In Thailand, for specific food groups 
required to have nutrition labels, the number of food products with nutrition labelling also had 
been increased from 2012 to 2016 (32, 187, 188).  
2.15 Previous Thai research on nutrition labelling 
Research articles about Thai nutrition labelling are sparse in published literature in Thailand and 
almost absent in international journals. However, there is a useful body of grey literature on this 
topic produced over the last two decades and summarized here. Twenty reports arose from 
Master Theses (36, 37, 189-206) and one came from a Bachelor Thesis (207). Overall, four of 
the Master Theses were available in English. As well there were three additional studies 
reported by universities (208-210), three Thai FDA reports (29, 188, 211) and five conference 
posters (31, 32, 187, 212, 213). In addition, there were 13 research articles published in Thai 
journals in Thai language (214-226). Also since 2009 there have been two unpublished national 
consumer studies (29, 31) and three large product surveys performed by the Thai FDA (32, 187, 
188). Most of these studies were performed with a few hundred participants and frequently 
reported proportions of nutrition label outcomes (such as knowledge level, reading, and use). 
Bivariate analyses were unadjusted and used Chi-square, Fisher's Exact test, Pearson correlation 
coefficient, one-way ANOVA, and Mann Whitney tests. Multiple logistic regressions are not 
found in these Thai reports and there is no discussion of bias or confounding which could 
influence the result.  
Many studies explored consumer knowledge about nutrition labels. Comparison of results 
among studies is difficult due to different questions, scoring systems, and classification of 
understanding. In 2001, one study reported that 71.8% of northern teenager participants (aged 
14-21 years, n=300) can give the right answers to nutrition label tests (197). By different 
questionnaires, 72.9% of Kasetsart University dormitory residents (n=340) and 60% of Chiang 
Mai teachers (n=250) had nutrition label knowledge at medium level (190, 194). Bangkok 
consumers have good knowledge and use of nutrition labels and it depended on sex and 
education level (195). Socio-demographic factors (sex, education, previous high school 
curriculum, occupations) and nutrition label knowledge were analysed in various sub-
populations (such as teachers, dormitory students, Rotarian members, Bangkok residents) and 
they showed differences in results (37, 190, 192, 194). Health professionals have a good level of 
food and nutrition label knowledge (37) and are more aware of nutrition labels (198). Senior 
and junior nursing students had more nutrition label knowledge than freshmen (220). 
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Knowledge of nutrition labels was reported in positive relationship with using nutrition labels 
(36). Thai people reported a variety of sources for nutrition label knowledge. These sources 
include newspaper and magazine articles (200). Television and teachers were also sources of 
nutrition label knowledge (197). Moreover, four studies developed educational media to 
promote nutrition label knowledge and they found such an approach can increase participant 
understanding of nutrition labels (208, 209, 218) and also improve perceptions towards the 
reading of nutrition labels (224). Understanding was associated with academic area and 
education level (200). However, consumers noted difficulty understanding the information on 
NIPs (189) and strongly agreed that Front-of-Package nutrition labels should be harmonized in 
format, font size, and colours for all food products (213). 
Proportions of nutrition label use differed among consumer groups. However, most nutrition 
label studies focus on usage behaviours for NIP labels. In 2001, a report showed 64.8% of 400 
Bangkok consumers read labels on milk products but only 34.3% read nutrition labels (219). In 
2003, among university students (n=419), 44% frequently read nutrition labels (200). Another 
study of a northern area with 100 respondents showed 32.0% of consumers were frequent users 
of nutrition labels (207). In one woman development group 79% were unaware of GDA (193). 
Among 199 Public Health College students 43% were aware of nutrition labels at a high level 
(Komwong et al., 2014). Among Thai FDA volunteer staff, teachers, and students (n=394), 
59.3% frequently read nutrition labels before choosing products (216). In Ubon Ratchathani 
59.2% of participants (n=130) read nutrition labels before purchasing or eating (225).   
Some information has emerged about nutrition label utility in Thailand. For example, 74.3% of 
university students frequently used the information “energy from fat” (226). Fat, cholesterol, 
and sugar ranked as the top three label items sought by adult onset diabetes mellitus patients 
(36).  Another study found that 58% of participants in a women development group read 
nutrition labels when purchasing a product for the first time (193). Using nutrition labels was 
significantly different among sex (195), age, education, and income (36) but there was no 
detected difference by BMI status (225). In one report it was noted that consumers were willing 
to pay higher prices for healthier products, based on sodium content (215). From a business 
perspective, nutrition labels affected decisions on purchase of healthy beverages (202). 
Four studies were performed regarding development of nutrition label displays and guidelines. 
One  study reported reference amounts for Thai nutrition labelling (205). Different nutrition 
labels (pie chart, tables, GDA with/without traffic light colours) were selected and label 
components were randomly displayed on packaging samples. The most preferred labelling 
package was the GDA plus traffic light colours at the right bottom corner (204). Other studies 
reported on developing and evaluating laboratory performance on nutrition labelling (210, 221). 
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The Thai FDA began to have national surveys aiming to develop better nutrition labelling after 
NIPs had been used for 10 years. The first FDA study about NIP labels was performed using 
short questionnaires with a group of respondents (n=2,000) across Thailand in 2009. It showed 
that 89% of respondents were aware of the labels, 54% understood the information on the 
labels, and 63% could apply nutrition knowledge to choose appropriate products (29). It was 
found that 62% of participants understood information on GDA at a moderate level and 
understanding was not associated with sex and age (212). After GDA labelling laws were 
promulgated in 2012 the Thai FDA performed a post-launch national survey and found that 
48% were aware of GDAs, 63% of them understood the information, and 52% had the right 
answers (31). The Thai FDA also had three packaging surveys in 2012, 2013, and 2016. They 
found that the proportion of nutrition labelled foods increased from 67.6% to 79.2% for NIP and 
from 12.5% to 35.2% over the period 2012 to 2016. They also found nutrition labelling 
occurring as mandated in 2016 with 99.8% and 93.8% compliance for NIP and GDA, 
respectively (32, 187, 188).   
2.16 Future nutrition labelling in Thailand 
From the past until now, many studies investigated consumer behaviours and associations in 
relation to nutrition labels. However, most studies about nutrition labelling were performed in 
developed countries, especially the USA and UK. In Thailand, consumer behaviour studies and 
background knowledge about nutrition labelling were limited. As well, there was no Thai 
publication on nutrition labelling in international literature until 2015 when the first paper of 
this thesis was published (33). Insufficient Thai research and limited supporting documents are 
often mentioned as barriers when proposing new food labelling regulations at WTO. Many 
knowledge gaps and unresolved questions were notable in Thai nutrition labelling studies.  
Thailand is a developing country where nutrition labels have been displayed on food packages 
to promote consumer healthy eating for almost 20 years. For the future development of 
consumer-friendly nutrition labels, there is a need to investigate consumer characteristics and 
their responses to nutrition labels including motivations, difficulties, and barriers in using 
information of the labels. The impact of current nutrition labelling on Thai consumer eating 
choices also needs to be understood.  
Up until last year there was an identifiable lack of historical background on Thai food and 
nutrition labels. The historical knowledge gap was addressed in this thesis (Chapter 3). It was 
important to document and understand the history leading to the current situation of Thai 
nutrition labelling and consumer behaviour. This will help develop better national nutritional 
strategies to address the nutrition transition and its consequences.  
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CHAPTER 3: HISTORY OF FOOD AND NUTRITION LABELLING 
IN THAILAND 
 
Chapter 3 presents Paper 1 for the thesis. It is published by Food Policy and reviews and 
interprets historical data noting influences on Thai food and nutrition labelling policy 
development over the last century. The results summarized information gained from searching 
literature, government documents, laws, and old rare books covering the period from 1906 until 
2015. This Paper provides an historical review of the origin of Thai food laws, food and 
nutrition labelling, along with the social changes, development of Thai food industries, and 
impact of international trade on making policies. The Paper also identified future trends and 
challenges related to food and nutrition labelling in Thailand and many similar emerging 
economies. Understanding the origin, instrumental factors, and challenges of nutrition label 
development will benefit policy makers. It also provides a framework that supports future Thai 
research about food and nutrition labelling. 
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WMWXIRGI XS QSHIVR QMHHPI MRGSQI WXEXYW 2S[ QER] GSYRXVMIW
WYQIV TVSXIGXMSR ERH MRXIVREXMSREP XVEHMRK EKVIIQIRXW % KSSH
I\EQTPI SJ WYGL E XVERWMXMSR MW 8LEMPERH
JVSQ EHYPXIVEXIH MQTSVXIH JSSHW 8S IRWYVI JSSH WEJIX] ERH UYEP
MX] XLI 8LEM KSZIVRQIRX XLVSYKL MXW 1MRMWXV] SJ 4YFPMG ,IEPXL
134, EWWYQIH VIWTSRWMFMPMX] JSV JSSH PEFIPW ERH VIPEXIH TSPMG]
[SVXL] MQEKI SJ 8LEM JSSH I\TSVXW
VIKYPEXMSR JSV JSSH -X TVSLMFMXIH XLI WEPI SJ GSRXEQMREXIH SV EHYP
QYGL PEXIV MR  8LI IZSPZMRK 8LEM W]WXIQ SJ JSSH PEFIPW LEW
WMRGI KVEHYEPP] LEVQSRM^IH [MXL MRXIVREXMSREP HIZIPSTQIRXW
LXXTH\HSMSVKNJSSHTSP
  8LI %YXLSVW 4YFPMWLIH F] )PWIZMIV 0XH
8LMW MW ER STIR EGGIWW EVXMGPI YRHIV XLI '' &= PMGIRWI LXXTGVIEXMZIGSQQSRWSVKPMGIRWIWF]
'SVVIWTSRHMRK EYXLSV 8IP     JE\    
)QEMP EHHVIWWIW ;MQEPMR6MQTIIOSSP$ERYIHYEY V[MQEPMR$KQEMPGSQ
; 6MQTIIOSSP 7EQERK7IYFWQER$ERYIHYEY 7EQERK7IY$WXSYEGXL
7E 7IYFWQER 'EXL]&ER[IPP$ERYIHYEY ' &ER[IPP 1EVX]R/MVO$ERYIHY
EY 1 /MVO :EWSSRXEVE=MIRK$ERYIHYEY : =MIRKTVYKWE[ER %HVMER7PIMKL$
ERYIHYEY % 7PIMKL
*SSH 4SPMG]   z
'SRXIRXW PMWXW EZEMPEFPI EX 7GMIRGI(MVIGX
*SSH 4SPMG]
NSYVREP LSQITEKI  [[[IPWIZ MI V GSQ PSGE XI  JSSHTSP
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ERH %KVMGYPXYVEP 3VKERM^EXMSR *%3 XLI ;SVPH ,IEPXL
3VKERM^EXMSR ;,3 XLI 'SHI\ %PMQIRXEVMYW ERH XLI ;SVPH
8VEHI 3VKERM^EXMSR ;83 8LI HIZIPSTMRK JSSH MRHYWXV] GSR
WYQIV QSZIQIRX MRXIVREXMSREP XVEHI ERH LIEPXL XVERWMXMSR EVI
EPP MRZSPZIH MR GLERKIW SJ JSSH PEFIP VIKYPEXMSRW 8LEMPERH RS[
LEW E KSSH VITYXEXMSR JSV JSSH TVSHYGXMSR ERH JSSH PEFIPPMRK LEW
GSRXVMFYXIH XS XLMW VITYXEXMSR
8LMW TETIV EWWIQFPIW ERH MRXIVTVIXW LMWXSVMGEP ERH GSRXIQTS
VEV] HEXE SR JSSH ERH RYXVMXMSR PEFIPPMRK TSPMG] MR 8LEMPERH 7YGL
LMWXSVMGEP EREP]WMW LEW RIZIV FIIR VITSVXIH &] YRHIVWXERHMRK XLI
LMWXSVMGEP HIZIPSTQIRX SJ JSSH PEFIPPMRK ERH GSRGSQMXERX WSGMEP
GLERKIW TSPMG] QEOIVW [MPP FI FIXXIV TSWMXMSRIH XS ERXMGMTEXI
ERH WLETI XLI JYXYVI +SZIVRQIRX VIKYPEXSVW WLSYPH YRHIVWXERH
XLI LMWXSV] SJ PEFIPPMRK MR XLIMV S[R NYVMWHMGXMSRW 8LMW ORS[PIHKI
[MPP JEGMPMXEXI HIZIPSTQIRX SJ RI[ PEFIPPMRK TSPMGMIW XLEX VIWTSRH
XS TVIZEMPMRK RYXVMXMSR TVSFPIQW EW [IPP EW LIPTMRK HIWMKR XLI JSSH
PEFIPW SJ XLI JYXYVI %W [IPP XLMW MRJSVQEXMSR WLSYPH MRJSVQ HIFEXI
SR JEMV XVEHI ERH GSRWYQIV TVSXIGXMSR SJ SXLIV GSYRXVMIW MR E WMQ
MPEV WMXYEXMSR XS 8LEMPERH 3FZMSYWP] XLI MRJSVQEXMSR [I TVIWIRX
[MPP FI QSWX VIPIZERX XS XLI 7SYXLIEWX %WME VIKMSR FYX [MPP EPWS LIPT
MR QER] SXLIV TEVXW SJ XLI [SVPH
1IXLSHW
2EXMSREP ERH MRXIVREXMSREP HEXEFEWIW ERH OI] 8LEM HSGYQIRX
GSPPIGXMSRW [IVI WIEVGLIH JSV MRJSVQEXMSR SR JSSH PEFIPPMRK 8LI
WIEVGL IRHIH MR 1E]  (EXE [IVI GSPPIGXIH JVSQ XLI 6S]EP
8LEM +SZIVRQIRX +E^IXXI IHEXEFEWI XLI PEVKIWX GSPPIGXMSR SJ
HSGYQIRXW JSV uJSSH PEFIPv  HSGYQIRXW JSV uRYXVMXMSR PEFIPv 
ERH  HSGYQIRXW JSV uTEGOEKIH JSSHv )EGL SJ XLIWI 
HSGYQIRXW [EW I\EQMRIH ERH XLSWI [MXL WYFWXERXMZI MRJSVQEXMSR
VIPIZERX XS JSSH PEFIPPMRK SV XS VIPEXIH EWTIGXW SJ JSSH VIKYPEXMSR SV
R ! 
8LI WIEVGL JSV MRJSVQEXMSR EPWS I\XIRHIH XS TYFPMWLIH EVXMGPIW
ERH QSRSKVETLW *MVWX XLI 8LEM *SSH ERH (VYK %HQMRMWXVEXMSR
8LEM *(% IPMFVEV] [EW WIEVGLIH MR 8LEM JSV XLI XIVQ uJSSH PEFIPv
ERH uRYXVMXMSR PEFIPv ]MIPHMRK  VIPIZERX EVXMGPIW 8LIR XLI MRXIVRE
XMSREP 7GMIRGI(MVIGX 1IHPMRI ERH 7GSTYW HEXEFEWIW [IVI WIEVGLIH
MR )RKPMWL PSSOMRK JSV TYFPMGEXMSRW [MXL XLI XIVQ u8LEM SV 7MEQv MR
XMSR ]MIPHMRK  YRMUYI EVXMGPIW -R  SJ XLIWI  EVXMGPIW XLI VIJIV
IRGI XS 8LEMPERH MRZSPZIH RS QSVI XLER SRI SV X[S WIRXIRGIW ERH
XLI SXLIV IMKLX [IVI RSX VIPIZERX *MREPP] XS GSQTPIXI E XLSVSYKL
VIZMI[ SJ MRJSVQEXMSR FIEVMRK SR JSSH PEFIPPMRK  VEVI SPH HSGY
QIRXW MR 8LEM [IVI JSYRH MR XLI /EWIXWEVX 9RMZIVWMX] /RS[PIHKI
VITSWMXSV] IHEXEFEWI EW [IPP MR XLI 8LEM KSZIVRQIRX (ITEVXQIRX
SJ 7GMIRGI 7IVZMGI HMKMXEP EVGLMZI XLI (77 FYPPIXMR [EW WGERRIH
 HSGYQIRXW ERH XLVII MWWYIW GSRXEMRIH VIPIZERX MRJSVQEXMSR
8LI WGVIIRMRK HIWGVMFIH EFSZI VIWYPXIH MR E XSXEP SJ  
      HSGYQIRXW EZEMPEFPI JSV XLI RI\X WXEKI SJ EREP]WMW
)EGL [EW XLIR VIEH JYPP] ERH WSQI HSGYQIRXW [IVI JSYRH XS
HYTPMGEXI MRJSVQEXMSR SV GSRXEMRIH I\GIWWMZI HIXEMP )ZIRXYEPP]
 SJ XLIWI HSGYQIRXW SV EVXMGPIW [IVI EGXYEPP] YWIH MR XLMW VITSVX
GMXEXMSRW %PP XLIWI EVI PMWXIH [MXL XLI VIJIVIRGIW
JSSH PEFIPW [IVI HEXIH FIX[IIR  ERH  *SV XLMW VITSVX
XLI MRJSVQEXMSR KEXLIVIH SR JSSH ERH RYXVMXMSR PEFIPPMRK GSZIVMRK
XLI PEWX GIRXYV] MW SVKERM^IH MRXS WM\ WIGXMSRW 8LIWI MRGPYHI XLI
WXEVX SJ 8LEM JSSH MRHYWXV] ERH MXW VIKYPEXMSR IEVP] I\TIVMIRGIW SJ
PEFIPPMRK QSHIVR JSSH PEFIPPMRK RYXVMXMSR PEFIPPMRK 8LEM RYXVMXMSR
PEFIP GLEPPIRKIW ERH MRXIVREXMSREP XIRWMSRW
6IWYPXW
&IKMRRMRK SJ JSSH MRHYWXV] ERH MXW VIKYPEXMSR MR 8LEMPERH z
TVIZMSYW REQI SJ 8LEMPERH VIWTSRHIH XS MQTSVXIH PS[ UYEPMX]
SV EHYPXIVEXIH JSSHW 7YGL JSSHW [IVI [MHIWTVIEH EX XLI WXEVX SJ
XLI XL GIRXYV] % VITSVX EFSYX WTSMPIH XMRRIH JSSH LEH ETTIEVIH
MR XLI .SYVREP SJ XLI 7MEQ 7SGMIX] EW IEVP] EW  -X RSXIH XLEX
JSSH TVSHYGIVW [IVI RSX VIUYMVIH XS WXEQT XLI GERRMRK HEXI SR
IEGL XMR 3PH WXSGOW XLEX WLSYPH LEZI FIIR HIWXVS]IH [IVI WSPH
XS XLI WQEPP XVEHIVW ,MKLIX IX EP  -R  RI[ VIKYPEXMSRW
XLI /MRKHSQ SJ 7MEQ 8LEM *(%  8LI RI[ PE[ HSIW RSX
QIRXMSR JSSH PEFIPW SV GERRMRK HEXIW FYX YWI SJ JEPWI FVERHW SV
6S]EP 8LEM +SZIVRQIRX +E^IXXI 
-R XLI PEXI W WOMQQIH QMPO [EW GSRWMHIVIH XS FI E JSSH
PEGOMRK MR RYXVMXMZI ZEPYI FIGEYWI FYXXIVJEX GEVVMIV SJ ZMXEQMR %
[EW VIQSZIH ,S[EVH  1ER] 8LEM TL]WMGMERW EKVIIH XLEX
WOMQQIH QMPO GSYPH RSX KMZI MRJERXW IRSYKL RYXVMIRXW ERH QMKLX
GEYWI WMGORIWW 8LI 7OMQQIH 1MPO %GX MR  GSRXVSPPIH MQTSVXIH
QMPO 6S]EP 8LEM +SZIVRQIRX +E^IXXI  %X XLMW TSMRX XLI 8LEM
KSZIVRQIRX HIZIPSTIH E JSSH UYEPMX] EREP]WMW YRMX XS QIEWYVI XLI
QMRIVEP GSQTSWMXMSR ERH UYEPMX] SJ QMPO -X [EW PSGEXIH MR XLI
I\MWXMRK +SZIVRQIRX 0EFSVEXSV] MR &ERKOSO 7EPE]EIOXLEXY XLEX
[EW VIWTSRWMFPI JSV KISPSKMGEP EREP]WIW 1MRMWXV] SJ -RHYWXV]

GSRWYQIVW JVSQ JEOI JSSHW -X PIH XS HIZIPSTQIRX SJ PEFSVEXSV]
I\TIVXMWI ERH JSSH WGMIRGI RIIHIH XS MRZIWXMKEXI XLI GSQTSWMXMSR
SJ JSSHW ERH ZEPMHEXI XLI PEFIPW
%JXIV ;SVPH ;EV  8LEMPERH FIGEQI ER IEVP] QIQFIV SJ XLI 92
-X NSMRIH XLI *%3 MR  ERH FIKER XS MRHYWXVMEPM^I *SV XLI JSSH
MRHYWXV] E (ITEVXQIRX SJ 7GMIRGI (37 IZSPZIH MRGSVTSVEXMRK
XLI +SZIVRQIRX 0EFSVEXSV] 3TTSVXYRMXMIW KVI[ JSV MRXIVREXMSREP
ORS[PIHKI I\GLERKI *SV I\EQTPI *%3 WIRX E WTIGMEPMWX XS
8LEMPERH XS [SVO SR JSSH ERH RYXVMXMSR [MXL XLI (37 ERH XLI
134, MR  % 92 WGLSPEVWLMT [EW KMZIR XS E KSZIVRQIRX WGMIR
XMWX XS ZMWMX %YWXVEPME XS WXYH] JSSH TVSGIWWMRK MR  ERH ERSXLIV
8LEM WGMIRXMWX [EW WIRX XS WXYH] JSSH GERRMRK ERH TVIWIVZEXMSR MR
(IRQEVO MR  &LYQMVEXERE EF 1MRMWXV] SJ -RHYWXV]
EF 8LEM JSSH MRHYWXVMIW VIWTSRHIH [IPP ERH QSHIVR JSSH
WGMIRGI ERH XIGLRSPSK] ETTIEVIH UYMGOP] MR XLI  ]IEVW EJXIV
;SVPH ;EV 
*SSH TVIWIVZEXMSR MRHYWXVMIW FIGEQI TVSQMRIRX MR 8LEMPERH
JSSH JEGXSV] XLI 4VIWIVZIH *SSHW 3VKERM^EXMSR 4*3 IWXEFPMWLIH
MR  QEREKIH F] XLI 1MRMWXV] SJ (IJIRGI 8LI 4*3 EMQIH XS
TVSHYGI MRWXERX SV VIEH]XSIEX JSSHW XLEX GSYPH FI YWIH HYVMRK E
GMZMP SV QMPMXEV] IQIVKIRG] 6S]EP 8LEM +SZIVRQIRX +E^IXXI
 %W [IPP ORS[PIHKI EFSYX GSQFEX VEXMSRW [EW SFXEMRIH JVSQ
 8LVII ]IEVW PEXIV XLI 4*3 HIZIPSTIH HIL]HVEXIH GSQFEX
VEXMSRW MRWXERX VMGI ERH HVMIH FERERE MR XMR JSMP JSV QMPMXEV] YWI
&LYQMVEXERE E %W E ORS[PIHKI LYF 4*3 [EW ER MQTSVXERX
8LI 8LEM GERRIH JSSHW MRHYWXV] EVSWI MR XLI W ERH [EW XLI
GMEP ERH XIGLRMGEP WYTTSVX 8LI EMQ [EW XS WXMQYPEXI GSRWYQIV
HIQERH ERH XS VIHYGI JSSH MQTSVXW [LIR JSSH WLSVXEKIW ETTIEVIH
 ; 6MQTIIOSSP IX EP  *SSH 4SPMG]   z
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EJXIV ;SVPH ;EV  6S]EP 8LEM +SZIVRQIRX +E^IXXI  8LI
IRXIVTVMWIW [MXL WMQTPI TVSHYGXMSR TVEGXMGIW 1MRMWXV] SJ
-RHYWXV]  WYGL EW GERRIH TMGOPIH QYWXEVH KVIIRW MR 
8LI 4IEGI 'ERRMRK  'S 0XH  1YGL PEXIV PEVKI GERRIH
JSSH GSQTERMIW MRXVSHYGIH QSHIVR TVSHYGXMSR W]WXIQW 8LMW PIH
XS MRXIVREXMSREPP] JEQSYW I\TSVXW MRGPYHMRK 8LEM TMRIETTPIW MR
 7MEQ %KVS*SSH -RHYWXV] 4YFPMG 'SQTER] 0MQMXIH 
8LMW I\TIVXMWI [MXL GERRIH JSSHW ERH XVSTMGEP JVYMXW GSRXMRYIW YT
XS XLI TVIWIRX HE]
)EVP] 8LEM JSSH PEFIPPMRK
SV TMGXYVI SV MQTVMRXMRK SR JSSH FS\ TEGOEKI SV GSRXEMRIV *SSH
TVSHYGXW [MXL PEFIPW XLEX QMWPIH GSRWYQIVW EFSYX UYEPMX] UYER
JSSH PEFIP [MXL XLI REQI ERH EHHVIWW SJ XLI TPEGI SJ FYWMRIWW
[EW VIUYMVIH [LIR JSSH [EW QM\IH [MXL E RYQFIV SJ MRKVIHMIRXW
SV [EW WSPH [MXL E WTIGMEP REQI 6S]EP 8LEM +SZIVRQIRX +E^IXXI
 8LI PE[ TVSXIGXIH GSRWYQIVW JVSQ JEOI JSSHW FYX XLIVI [EW
RS SZIVEPP KYMHERGI JSV PEFIPPMRK HIXEMPW
3RI ]IEV PEXIV MR  JSSHW [LMGL MRGPYHIH GSPSYVERXW [IVI
EHHIHTVSHYGXW  WLEPP LEZI E 8LEM PEFIP ERH MJ XLI PEFIP EPWS HMW
TPE]W MR E WIGSRH PERKYEKI MX WLEPP RSX LEZI E HMJJIVIRX QIERMRK
HIGPEVI XLI uX]TI SJ JSSHv ERH uTPEGI SJ TVSHYGXMSRv JSV QER] X]TIW
SJ TVSHYGXW WYGL EW GSRHIRWIH QMPO QMPO TS[HIV ERH GSPSWXVYQ
6S]EP 8LEM +SZIVRQIRX +E^IXXI EF 2SRHIGPEVEXMSR GSYPH
PIEH XS GSYVX TVSGIIHMRKW ,S[IZIV KSZIVRQIRX GETEGMX] [EW PMQ
MXIH ERH XLI MRMXMEP JSGYW [EW PMQMXIH XS GSPSYVERXW ERH QMPO TVSH
YGXW (ITYX] (MVIGXSV +IRIVEP SJ (ITEVXQIRX SJ 7GMIRGI 
8LI *SSH 5YEPMX] 'SRXVSP %GX  GSRWSPMHEXIH MR XLI ]IEVW
XLVSYKL XS  ERH RI[ JSSH GSRXVSPW WSSR ETTIEVIH 0S[ UYEPMX]
GERRIH JSSH FSXL 8LEM ERH MQTSVXIH LEH FIGSQI [MHIWTVIEH MR
8LEMPERH EJXIV ;SVPH ;EV  ERH XLI I\MWXMRK PE[W GSYPH RSX QEOI
XLMW JSSH WEJI %W [IPP ER MRGVIEWMRK RYQFIV SJ FEH UYEPMX] GERRIH
JSSHW HMWTPE]IH JEOI PEFIPW *SV I\EQTPI GERRIH VEQFYXER TVSH
YGXW [IVI PEFIPPIH [MXL E TLSXS SJ P]GLIIW SV JSSH TVSHYGIVW XVMIH
XS GSRGIEP XLIMV TPEGI SJ TVSHYGXMSR F] YWMRK )RKPMWL PERKYEKI
PEFIPW XS QEOI GSRWYQIVW XLMRO MX [EW ER MQTSVXIH TVSHYGX
7SQI GERRIH JSSHW GSRXEMRIH TVIWIVZEXMZIW XLEX [IVI RSX
HIGPEVIH 'ERRIH JSSHW FIGEQI ER MQTSVXERX WEJIX] MWWYI EW
VITSVXIH MR RI[WTETIVW SJ XLI TIVMSH &LYQMVEXERE 
F 8LI 8LEM ,SQI )GSRSQMGW %WWSGMEXMSR 
1ER] KSZIVRQIRX KVSYTW QIX XSKIXLIV JSV 8LEMPERHvW XL 4*3
GSRJIVIRGI MR  XS HMWGYWW XLI LSX XSTMG uu,S[ GER [I GSRXVSP
?XLI UYEPMX] SJA TVSGIWWIH JSSH MRHYWXVMIW#x 7XEJJ JVSQ 4*3
1MRMWXV] SJ -RHYWXV] 13- ERH 134, EKVIIH XLEX 8LEMPERH WLSYPH
EQIRH JSSH PE[W IWTIGMEPP] JSV GERRIH JSSHW 8LI] EKVIIH XLEX 8LEM
JSSH PEFIPW WLSYPH REQI XLI JSSH X]TI ERH MRKVIHMIRXW MR JSSH TVSH
YGXW &LYQMVEXERE 
 EQIRHIH XLI *SSH 5YEPMX] 'SRXVSP %GX   F] VIUYMVMRK
PEFIPW XS TVIWIRX XLI XVYXL 8LI X]TI ERH REQI SJ JSSH TPEGI SJ TVS
HYGXMSR UYERXMX] ERH QERYJEGXYVMRK HEXI [IVI VIUYMVIH SR XLI
PEFIP 6S]EP 8LEM +SZIVRQIRX +E^IXXI F
%X XLMW TSMRX MRXIVREXMSREP WXERHEVHW FIKER XS ETTIEV ERH
8LEMPERH SJXIR EHSTXIH XLIQ 8LI (MVIGXSV SJ (ITEVXQIRX SJ
7GMIRGI 4VSJ =SW &YRREK [EW SR XLI GSQQMXXII HVEJXMRK XLI
*SSH 5YEPMX] 'SRXVSP %GX  ERH LI LEH TEVXMGMTEXIH MR XLI
'SHI\ WMRGI XLI WX 'SHI\ %PMQIRXEVMYW 'SQQMWWMSR '%' MR
 4SRKWETMXGL  6S]EP 8LEM +SZIVRQIRX +E^IXXI
E 8LEMPERH [ERXIH XS I\TSVX JSSH TVSHYGXW WS MX LEH XS EHSTX
XLI MRXIVREXMSREP WXERHEVH SJ XLI 'SHI\ JSV WEJI JSSH TVSHYGXW
VIHYGMRK XVEHMRK FEVVMIVW EQSRK GSYRXVMIW 8LEM *(%  8LMW
[EW XLI FIKMRRMRK SJ MRXIVREXMSREP JSSH VIKYPEXMSRW ERH WXERHEVHW
XLEX 8LEMPERH EHSTXIH XS YWI MR PEXIV JSSH PE[W
8LI *SSH 5YEPMX] 'SRXVSP %GX  LEH PMQMXIH TS[IVW SZIV
JSSH TVSHYGIVW WS E RI[ *SSH 5YEPMX] 'SRXVSP %GX  [EW TVS
QYPKEXIH &LYQMVEXERE  *SSH TVSHYGXW [MXL PEFIPW XLEX
HIGIMZI EFSYX UYEPMX] UYERXMX] SXLIV WTIGMEP GLEVEGXIVMWXMGW TPEGI
8LI TIREPX] JSV JEOI JSSHW [EW MQTVMWSRQIRX YT XS XIR ]IEVW SV
FSXL %GGVIHMXIH WXEJJ LEH EYXLSVMX] XS WIM^I SV HIWXVS] JEOI JSSHW
6S]EP 8LEM +SZIVRQIRX +E^IXXI E
-R  XLI
PEFIP KYMHIH F] XLI KIRIVEP TVSZMWMSR SJ '%' *SSH PEFIPW LEH XS
HIGPEVI REQI JSSH VIKMWXVEXMSR RYQFIV RIX UYERXMX] ERH ZSPYQI
HIGPEVEXMSR SJ ER] YWEKI SJ TVIWIVZEXMZIW SV EHHMXMZIW MRGPYHMRK
6S]EP 8LEM +SZIVRQIRX +E^IXXI F
*SSH PEFIPPMRK MR QSHIVR 8LEMPERH 
8LI 'SRWYQIV 4VSXIGXMSR %GX  ERH XLI *SSH %GX 
[LMGL VIUYMVIH TVSHYGX PEFIPPMRK [MXLSYX HIGITXMSR [IVI TEVX SJ
XLI GSRWYQIV QSZIQIRX XLEX W[ITX XLI [SVPH EX XLEX XMQI
4SXMTEVE  8LI 8LEM *SSH ERH (VYK %HQMRMWXVEXMSR 8LEM
*(% GVIEXIH MR  [EW XEWOIH XS IRJSVGI XLIWI PE[W 8LI
*SSH %GX  MW XLI GIRXVEP PE[ KSZIVRMRK XLI JSSH MRHYWXV] MR
WYWXEMR PMJIx MRGPYHMRK % uuWYFWXERGIW IEXIR HVYRO WYGOIH SV
KSXXIR MRXS XLI FSH] F] QSYXL SV SXLIV QIERW    RSX MRGPYHMRK
QIHMGMRI TW]GLSXVSTMG WYFWXERGIW SV REVGSXMGW   x & uuWYF
WXERGIW JSV YWI EW MRKVIHMIRXW MR TVSHYGXMSR SJ JSSH MRGPYHMRK EHHM
W]QFSPW TMGXYVIW TVMRXMRKW SV WXEXIQIRXW SR JSSH TEGOEKIW
6S]EP 8LEM +SZIVRQIRX +E^IXXI E
134, KYMHERGI MR 8LEMPERH MR  MRHMGEXIH XLEX JSSH PEFIPW
WLSYPH HMWTPE] XLI REQI ERH X]TI SJ JSSH JSSH VIGMTI VIKMWXVEXMSR
RYQFIV REQI ERH PSGEXMSR SJ QERYJEGXYVIV QERYJEGXYVI HEXI
UYERXMX] ERH XLI MRKVIHMIRX PMWX 0EFIPW QYWX QIRXMSR ER] JSSH
TVIWIVZEXMZIW GSPSYVERXW EHHMXMZIW ERH GLIQMGEPW XLEX [IVI
EHHIH 8LI PEFIP RIIHW XS FI SFZMSYW ERH TVIWIRX XLI XVYXL
6S]EP 8LEM +SZIVRQIRX +E^IXXI F
FIKER JSV uuGSRXVSPPIHx 'EXIKSV]  SV uuTVIWGVMFIHx 'EXIKSV] 
ERH  JSSHW MR  *MK  6S]EP 8LEM +SZIVRQIRX +E^IXXI
F *SSHW XLEX QYWX FI PEFIPPIH MRGPYHI TVSHYGXW PMOIP] XS
GEYWI EHZIVWI LIEPXL IJJIGXW MJ XLI UYEPMX] MW TSSV 8LEM *(%
 8LI 8LEM *(% uuETTVSZEP W]QFSPx XLIR GEQI MRXS YWI MR
 WLS[MRK GSRWYQIVW XLEX XLI JSSH PEFIPW LEH FIIR ETTVSZIH
F] XLI 134, *MK  6S]EP 8LEM +SZIVRQIRX +E^IXXI 
*YVXLIV GLERKIW EVSWI EJXIV 8LEMPERH FIGEQI E ;83 JSYRHMRK
QIQFIV MR  ;SVPH 8VEHI 3VKERM^EXMSR  8LI IQTLEWMW
QSZIH XS TSWXQEVOIXMRK QSRMXSVMRK SJ JSSH WEJIX] +SSH
1ERYJEGXYVMRK 4VEGXMGI SV +14 ERH JSSH UYEPMX] 8LEM *(%
 -R  XS WYTTSVX XLI JVIIXVEHI W]WXIQ uuGSRXVSPPIHx ERH
uuSXLIV JSSHW TVIWGVMFIH F] XLI 1MRMWXIVx FIGEQI XLI SRP] JSSH
KVSYTW XLEX VIUYMVIH PEFIP ETTVSZEP FIJSVI WEPI 6S]EP 8LEM
+SZIVRQIRX +E^IXXI  8LI RI[ 8LEM *(% ETTVSZEP W]QFSP
MRGSVTSVEXIH E XLMVXIIR HMKMX JSSH WIVMEP RYQFIV 8LIWI RYQFIVW
EPPS[ GSRWYQIVW XS XVEGI XLI JSSH XS MXW TSMRX SJ TVSHYGXMSR *MK 
QIEWYVIQIRXW EVI RS[ QIXVMG IK KVEQ ERH QMPPMPMXVI -R 
uuRIX UYERXMX]x IZSPZIH MRXS X[S [SVHW z uuRIX [IMKLXx WSPMHW
; 6MQTIIOSSP IX EP  *SSH 4SPMG]   z 
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JSSHW SV JSSHW TEGOIH MR PMUYMH I\GPYHMRK JSSHW [LMGL GERRSX FI
MWSPEXIH JVSQ PMUYMH 7MRGI  8LEMPERH LEH VIUYMVIH QSVI GSQ
TVILIRWMZI HIGPEVEXMSRW [MXL TIVGIRXEKI SJ [IMKLX I\TVIWWIH MR
HIWGIRHMRK SVHIV SJ QEKRMXYHI 8LEMPERH [EW ELIEH SJ XLI 'SHI\
JSV E 5YERXMXEXMZI -RKVIHMIRXW (IGPEVEXMSR 59-( 6S]EP 8LEM
+SZIVRQIRX +E^IXXI F   8LI -RXIVREXMSREP
%WWSGMEXMSR SJ 'SRWYQIV *SSH 3VKERM^EXMSRW 
&IJSVI XLI EHZIRX SJ XLI GYVVIRX  VYPIW VIKEVHMRK QERYJEG
XYVMRK HEXI ERH I\TMVEXMSR HEXI KYMHIPMRIW VIPEXMRK XS XLIWI X[S
EHHVIWWIW SJ TVSHYGIVW [IVI WMQTP] I\TVIWWIH SR XLI PEFIPW WTIG
MJ]MRK XLI TPEGI SJ QERYJEGXYVI SV XLI TPEGI SJ VITEGOEKMRK
EHSTXIH MRGPYHMRK uu1ERYJEGXYVIH F]x uu6ITEGOIH F]x
uu,IEHUYEVXIVWx SV uuMQTSVXIH F]x 6S]EP 8LEM +SZIVRQIRX
+E^IXXI F 
:MWMFMPMX] ERH PIKMFMPMX] SJ 8LEM JSSH PEFIPW LEZI IZSPZIH GSRWMH
IVEFP] *VSQ  XLI JSRX WM^I SJ GIVXEMR OI] [SVHW WYGL EW uuX]TI
6SQER  TX SR E QSHIVR TVMRXIV 8I\X GSPSYV WLSYPH GSRXVEWX XS
XLI FEGOKVSYRH ERH JSRX WM^IW WLSYPH FI ETTVSTVMEXI JSV XLI PEFIP
WYVJEGI EVIE 0EFIPW WLSYPH FI TPEGIH SR ZMWMFPI PSGEXMSRW ERH
WLSYPH FI GPIEV ERH IEW] XS VIEH -R  E TEVXMGYPEV JSRX WM^I
MQYQ JSRX WM^I VIUYMVIH JSV WQEPPIV   WU GQ TEGOEKI EVIE
6S]EP 8LEM +SZIVRQIRX +E^IXXI F 
3RI HIZIPSTQIRX ]IX XS IZSPZI MR 8LEMPERH [EW XLI 4VMRGMTPI
XLI] [IVI GSRWMHIVIH XS FI IEWMP] ZMWMFPI [MXL E PIKMFPI REQI JSSH
VIKMWXVEXMSR RYQFIV TPEGI ERH EHHVIWW SJ QERYJEGXYVI RIX [IMKLX
QERYJEGXYVMRK HEXI ERH I\TMVEXMSR HEXI ,S[IZIV MR 8LEMPERH 4(4
HMH RSX FIGSQI XLI WXERHEVH JSV PEFIPPMRK 6S]EP 8LEM +SZIVRQIRX
+E^IXXI   
6YPIW JSV JSSH EHHMXMZIW ERH TVIWIVZEXMZIW GSRXMRYI XS IZSPZI
;LIR XLI *SSH %GX  FIGEQI PE[ QERYJEGXYVIVW LEH XS QIR
XLI PEFIP 7MRGI  XLI JSSH EHHMXMZIW KVSYT LEW XS MRGPYHI XLI
GSVVIWTSRHMRK RYQFIV JSV XLI -RXIVREXMSREP 2YQFIVMRK 7]WXIQ
-27 6S]EP 8LEM +SZIVRQIRX +E^IXXI F   
%RSXLIV MQTSVXERX GLERKI JSV PEFIPPMRK GEQI MR  ERH MW WXMPP
JVIWL OMSWO ERH [LSPIWEPI GEXIVMRK JSSHW RS[ QYWX LEZI PEFIPW
6S]EP 8LEM +SZIVRQIRX +E^IXXI  %PPIVKIR MRJSVQEXMSR
VIGIRX WXYH] WLS[MRK SRIXLMVH SJ 8LEM GSQQIVGMEP JSSH
TVSHYGXW GSRXEMRIH YRHIGPEVIH EPPIVKIRW KVIEXIV XLER  TTQ
7YVSNEREQIXEOYP IX EP 
2YXVMXMSR PEFIPPMRK MR QSHIVR 8LEMPERH 
;SVPH ;EV  ERH XLI GSPPEFSVEXMZI [SVO [MXL JSVIMKR RYXVMXMSRMWXW
/EGLSRHLEQ IX EP 
ERH LIEPXL PIH XS 8LEM KYMHIPMRIW ERH JSSH ERH RYXVMIRX HEXEFEWIW
[IVI GVIEXIH XS MQTVSZI 8LEM GSRWYQIV ORS[PIHKI
2YXVMXMSR PEFIPW SR JSSHW [IVI TEVX SJ XLI REXMSREP WXVEXIK] XS
MQTVSZI RYXVMXMSREP WXEXYW SJ 8LEM TISTPI ERH JSPPS[IH EJXIV XLI
6SQI MR  /SRKGLYRXYO ERH -RXEVEPYO  %X XLEX GSRJIV
IRGI EPP GSYRXVMIW EKVIIH XS QEOI E ;SVPH (IGPEVEXMSR ERH 4PER
SJ %GXMSR JSV 2YXVMXMSR 2YXVMXMSR PEFIPPMRK [EW TEVX SJ E GSQQYRM
GEXMSR WXVEXIK] XS TVIZIRX HMIXVIPEXIH RSRGSQQYRMGEFPI HMWIEWI
EXXVMFYXEFPI MR TEVX XS HMIXEV] ERH PMJI WX]PI GLERKIW ERH YVFERM^E
XMSR 8S LEVQSRM^I PEFIPW EQSRK GSYRXVMIW IEGL JSPPS[IH XLI MRXIV
REXMSREP WXERHEVHW SJ XLI '%' *%3;,3  -R XLI IEVP] W
[LIR 8LEMPERH [EW XV]MRK XS KVETTPI [MXL WIVMSYW TVSFPIQW SJ
WMQYPXERISYW YRHIV ERH SZIVRYXVMXMSR XLI KSZIVRQIRX EHSTXIH
RYXVMXMSR PEFIPW EW SRI WXVEXIK] JSV XLI XL 2EXMSREP )GSRSQMG ERH
7SGMEP (IZIPSTQIRX 4PER z /SRKGLYRXYO 
-R  XLI 97 'SRKVIWW TEWWIH XLI 2YXVMXMSR 0EFIPMRK ERH
)HYGEXMSR %GX 20)% 8E]PSV ERH ;MPOIRMRK E GVIEXMRK E
TVSFPIQ JSV 8LEM JSSH I\TSVXIVW FIGEYWI XLI] LEH RSX TVIZMSYWP]
LEH XS HMWTPE] RYXVMXMSR PEFIPW -R  XLI -RWXMXYXI SJ 2YXVMXMSR
EX 1ELMHSP 9RMZIVWMX] -219 LIPH E RYXVMXMSR PEFIP [SVOWLST XS
LIPT GSQTPMERGI [MXL 97 JSSH PEFIPPMRK PE[W &IKMRRMRK MR 
GLIQMGEP EREP]WIW SJ 8LEM JSSHW MRZSPZIH GSSTIVEXMSR FIX[IIR
8LEM JSSH I\TIVXW ERH JSSH EREP]WXW 4MXWERYTSSQ 
8LI JSVQEX SJ XLI 8LEM RYXVMXMSR PEFIP IZSPZIH MR VIWTSRWI XS
TVIZEPIRX RYXVMXMSREP TVSFPIQW ERH [EW FEWIH SR REXMSREP TVMSVM
XMIW % WTIGMEP TVSNIGX XS HIZIPST 8LEM RYXVMXMSR PEFIPW FIKER MR
 /SRKGLYRXYO  YWMRK XLI 'SHI\ KYMHIPMRI SR RYXVMXMSR
PEFIPPMRK XLEX LEH FIIR EZEMPEFPI WMRGI  'SHI\ 'SQQMXXII SR
*SSH 0EFIPPMRK  8LEM *(% [EW MR GLEVKI ERH GSSTIVEXIH [MXL
QER] REXMSREP SVKERM^EXMSRW MRGPYHMRK XLI -219 EW [IPP EW XLI
%PMQIRXEVMYW 'SQQMXXII ERH XLI *IHIVEXMSR SJ 8LEM -RHYWXVMIW
/SRKGLYRXYO ERH -RXEVEPYO 
6IGSQQIRHIH (EMP] %PPS[ERGIW JSV ,IEPXL] 8LEMW 6(%W GVI
EXIH F] 134, MR  [IVI RSX WYMXEFPI JSV RYXVMXMSR PEFIPPMRK
FIGEYWI XLIVI EVI XSS QER] ZEPYIW HITIRHIRX SR EKI ERH WI\
*MK  *SSH GEXIKSVMIW F] 8LEM *(% VIKYPEXMSRW 8LEM *(% 
*MK  8LEM *(% PEFIP FIJSVI ERH EJXIV 
 ; 6MQTIIOSSP IX EP  *SSH 4SPMG]   z
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6S]EP 8LEM +SZIVRQIRX +E^IXXI  8LEM *(% 
%GGSVHMRKP] XLI 8LEM 6IGSQQIRHIH (EMP] -RXEOI 8LEM 6(- [EW
IWXEFPMWLIH MR  XS FI E WIX SJ QIER ZEPYIW JSV LIEPXL] 8LEM TIS
TPI EFSZI  ]IEVW SPH 8LIWI ZEPYIW [IVI GVIEXIH F] GLSSWMRK XLI
LMKLIWX RYXVMIRX ZEPYI EQSRK 8LEM 6(% 97 (EMP] :EPYIW (: 97
(EMP] 6IJIVIRGI :EPYIW (6: 97 6IJIVIRGI (EMP] -RXEOIW 6(-
ERH 'SHI\ 2YXVMIRX 6IJIVIRGI :EPYIW 26: /SRKGLYRXYO

 K XSXEP JEX  K XSXEP GEVFSL]HVEXI  QK WSHMYQ ERH SXLIV
RYXVMIRX ZEPYIW EW WXERHEVHW 8LEM *(%  *SV VIJIVIRGI WIVZ
MRK WM^I ZEPYIW GEQI JVSQ GSRWYQIV GSRWYQTXMSR WYVZI]W ERH
JVSQ MRJSVQEXMSR TVSZMHIH F] JSSH TVSHYGIVW 6S]EP 8LEM
+SZIVRQIRX +E^IXXI 
%GGSVHMRK XS XLI 'SHI\ KYMHIPMRI IEGL GSYRXV] QE] VIUYMVI
'SHI\ 'SQQMXXII SR *SSH 0EFIPPMRK  *SV 8LEMPERH HIGPEVE
XMSRW SJ ZMXEQMR % ZMXEQMR & ZMXEQMR & 'EPGMYQ ERH -VSR EVI EPP
QERHEXSV] YRHIV 8LEM RYXVMXMSR PEFIP PE[W 6S]EP 8LEM
+SZIVRQIRX +E^IXXI 
2EXMSREP *SSH ERH 2YXVMXMSR 4PER 2*24 z
/EGLSRHLEQ IX EP  :MXEQMRW ERH QMRIVEPW VIUYMVIH SR
8LEM RYXVMXMSR PEFIPW QE] HMJJIV JVSQ SXLIV GSYRXVMIW
2YXVMXMSR -RJSVQEXMSR 4ERIP 2-4 *MK  MR  -R XLI FIKMRRMRK
JSSHW QEOMRK LIEPXL SV RYXVMXMSR GPEMQW JSSHW JSV WTIGMEP HMIXW ERH
JSSHW YWMRK RYXVMXMSR JSV QEVOIXMRK TYVTSWIW [IVI WYFNIGXIH XS
QERHEXSV] RYXVMXMSR PEFIPW 6S]EP 8LEM +SZIVRQIRX +E^IXXI
 8LEM RYXVMXMSR PEFIPW LEZI JSPPS[IH XLI 'SHI\ TVMRGMTPIW
MRGPYHMRK HIGPEVEXMSR SJ RYXVMIRXW ERH RYXVMIRX GEPGYPEXMSR SJ XLI
MRJSVQEXMSR 'SHI\ 'SQQMXXII SR *SSH 0EFIPPMRK  8LI
ETTIEVERGI SJ XLI FS\ MR 8LEM RYXVMXMSR PEFIPW [EW VEXLIV WMQMPEV
XS 97% RYXVMXMSR PEFIPW %X XLEX XMQI 97% RYXVMXMSR PEFIPW [IVI
WMQMPEV PEFIPW /SRKGLYRXYO  8LI JYPPJSVQEX SJ E 8LEM RYXVM
IRX HEXE HMWTPE] FS\ MRGPYHIW  MXIQW FYX E WLSVXJSVQ HEXE HMW
TPE] FS\ GER FI YWIH [LIR WSQI SJ XLI  RYXVMIRXW EVI EFWIRX
6S]EP 8LEM +SZIVRQIRX +E^IXXI 
7MRGI  XLI 8LEM KSZIVRQIRX LEH TEMH KVIEX EXXIRXMSR XS
RYXVMXMSR PEFIPW MRGVIEWMRK GSRWYQIVvW ORS[PIHKI 2YXVMXMSR PEFIPW
ETTIEVIH MR QEWW GMVGYPEXMSR QEKE^MRIW ERH RI[WTETIVW WYGL EW
8LEMVEXL 1EXMGLSR ERH *SPOHSGXSV QEKE^MRI EW [IPP EW SR XIPIZM
WMSR :MHISW FVSGLYVIW ERH QEKRIXW [IVI HMWXVMFYXIH XS LMKL
WGLSSPW MR 8LEMPERH 8LEM *(%  8LI FSSO uu WXITW XS RYXVM
XMSR PEFIPWx [EW TVSZMHIH XS JSSH TVSHYGIVW MR  /SRKGLYRXYO
ERH -RXEVEPYO  7SQI RI[WTETIVW SV QEKE^MRIW VER E UYM^
GSQTIXMXMSR FEWIH SR XLI MRJSVQEXMSR MQTEVXIH ERH XLMW GVIEXIH
WSQI IRXLYWMEWQ MR ]SYRKIV EKI KVSYTW ,S[IZIV MR 
-219 WYVZI]IH  GSRWYQIVW ERH MX WLS[IH XLEX SRP] 	
YRHIVWXSSH EPP XLI MRJSVQEXMSR SR E 2-4 4Y[EWXMIR 
8LEMPERH JEGIW WIZIVEP YRVIWSPZIH MWWYIW VIKEVHMRK RYXVMXMSR
PMKLX RYXVMXMSR PEFIPW 3XLIVW STTSWI XLIQ FIGEYWI SJ PEGO SJ EKVII
MRKIWXIH 9RJSVXYREXIP] QER] PIWW IHYGEXIH GSRWYQIVW EPWS JSYRH
2-4W [IVI LEVH XS GSQTVILIRH -R  XLI ;83 8IGLRMGEP
&EVVMIVW XS 8VEHI EKVIIQIRX +8&828,% [EW MRZSOIH XS
8LEM *(%  ;83
 -RZIWXMKEXMRK JYVXLIV MR  8LEM VIWIEVGLIVW I\TPSVIH E
PMKLX [EW JEZSYVIH F] TEVXMGMTERXW EW XLI QSWX GSQTVILIRWMFPI ERH
ETTVSTVMEXI QSHIP 7MVMGLEO[EP 
PMKLX RYXVMXMSR PEFIPW XLI] [IVI EFERHSRIH EW E RYXVMXMSR MRJSVQE
XMSR XSSP MR 8LEMPERH %R EHHMXMSREP 8LEM *(% WXYH] SJ SXLIV W]W
XIQW MR  WLS[IH +YMHIPMRI (EMP] %QSYRXW +(% *MK 
[EW E KSSH WSPYXMSR ,SOMEVXM 
,S[IZIV +(% PEFIPW [IVI RSX EGGITXIH F] EPP -R  XLI
2EXMSREP ,IEPXL %WWIQFP] 2,% ERH XLI 8LEM GEFMRIX EKVIIH XS
QEREKI XLI IQIVKMRK TVSFPIQ SJ SFIWMX] MR 8LEMPERH &ER[IPP
IX EP  8LI] TVSTSWIH XLEX XLI 2EXMSREP ,IEPXL 'SQQMWWMSR
*MK  2YXVMXMSR -RJSVQEXMSR 4ERIP 2-4 XVERWPEXIH JVSQ 8LEM PEFIP SR E VIEP WREGO
*MK  +YMHIPMRI (EMP] %QSYRXW +(% XVERWPEXIH JVSQ 8LEM +(% PEFIP SR E VIEP
WREGO
; 6MQTIIOSSP IX EP  *SSH 4SPMG]   z 
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SV WSHMYQ 2EXMSREP ,IEPXL %WWIQFP]  -R  IMKLX 8LEM
LIEPXL SVKERM^EXMSRW ERH QER] TEVIRXW EPWS WMKRIH E TIXMXMSR XS
PMKLX PEFIP TSPMG] &YX XLI *IHIVEXMSR SJ 8LEM -RHYWXVMIW EVKYIH XLEX
JSSHWx 1EXMGLSR RI[WTETIV SRPMRI  1EVGL  *MREPP] XLI
2S  MR  ERH MX FIGEQI IJJIGXMZI SR  %YKYWX  6S]EP
8LEM +SZIVRQIRX +E^IXXI 
7MRGI  +(% PEFIPW LEZI FIIR TVSQSXIH F] QER] GEQ
TEMKRW XS WYTTSVX GSRWYQIV KSSH IEXMRK ERH LIEPXL 8LIVI LEZI
FIIR +(% PEFIP FVSGLYVIW TVITEVIH F] 8LEM *(% %W [IPP XLI
+(% PEFIPW LEZI FIIR TVSQSXIH F] 8LEM *(% VSEH WLS[W EX L]TIV
QEVOIXW 8IWGS 0SXYW 8LEMVEXL RI[WTETIV SRPMRI  %TVMP 
ERH XLI uu6EM TSSRKx TVSNIGX 2IX[SVO SJ *EXPIWW &IPP] 8LEMW
'LEZEWMX IX EP  % 0S[ 7EPX 8LEMPERH TVSNIGX MW EPWS YRHIV[E]
7YTSVRWMPETLEGLEMM  %W [IPP ORS[PIHKI MW FIMRK XVERWQMX
XIH XLVSYKL uu3V]SV RSMx =SYXL *(% ZSPYRXIIV TVSNIGX ,SOMEVXM
IX EP  ERH XLI uu(IO8LEM((x TVSNIGX HIZIPSTIH F] 2IWXPI
,IEPXL] 8LEM /MHW TVSNIGX
&IGEYWI QERHEXSV] +(% PEFIPW QE] LIPT GSRWYQIVW YRHIV
WXERH RYXVMXMSR FIXXIV XLI 8LEM *(% HIWMKRIH XLIWI PEFIPW XS GSZIV
WREGO JSSHW [IVI WIPIGXIH EW TMSRIIVW JSV +(% PEFIPPMRK 8LIVI
MRGPYHIH JVMIH SV FEOIH TSXEXS GLMTW JVMIH SV FEOIH TSTGSVR VMGI
6S]EP 8LEM +SZIVRQIRX +E^IXXI  ;MXL KSSH JIIHFEGO JVSQ
JSSH TVSHYGIVW EFSYX 	 SJ XEVKIXIH WREGO JSSHW UYMGOP] HIZIP
STIH +(% PEFIPW JSV XLIMV JSSH TEGOEKIW [MXLMR SRI ]IEV EJXIV XLI
PE[ FIGEQI IJJIGXMZI /YQWVM IX EP 
8LI 8LEM *(% GSRHYGXIH GSRWYQIV WYVZI]W ERH TYFPMWLIH E
WYQQEV] SJ VIWYPXW EX XLI XL 8LEMPERH 'SRKVIWW SJ 2YXVMXMSR
GPEMQMRK XLEX EFSYX 	 SJ XLSWI WXYHMIW VIZIEPIH XLEX XLI TEVXMGM
TERXW LEH GSVVIGXP] YRHIVWXSSH MRJSVQEXMSR SR XLI +(% PEFIPW
=SHXLIYR IX EP  %GGSVHMRKP] XLI +(% TSPMG] VIQEMRW MR
WMSR XS SXLIV JSSHW MW YRHIV GSRWMHIVEXMSR -X MW I\TIGXIH XS FIGSQI
QERHEXSV] JSV SXLIV JSSH KVSYTW MR 8LEMPERH MRGPYHMRK EPP WREGO
PEXI MR EPP MXW JSVQW FEOIV] TVSHYGXW WIQMTVSGIWWIH JSSHW ERH
GLMPPIH ERH JVS^IR VIEH]XSIEX QIEPW 1MRMWXV] SJ 4YFPMG ,IEPXL

8LI 8LEM *(% TPERW XS GLERKI PEFIPW WSSR 8LI GLERKIW MRGPYHI E
PS[IV ZEPYI JSV XLI VIGSQQIRHIH HEMP] WSHMYQ MRXEOI JVSQ 
XS  QK %W [IPP MRJSVQEXMSR EFSYX JSSH WIVZMRK WM^I [MPP
I\TERH XS MRGPYHI E KVIEXIV ZEVMIX] SJ JSSHW WYGL EW WIE[IIH TVSH
YGXW *YVXLIVQSVI E XVERWJEX HIGPEVEXMSR [MPP FI MRGPYHIH SR
JYXYVI 8LEM RYXVMXMSR PEFIPW 4EVMR]EWMVM  8LEM *(% LEW EPWS
MRHMGEXIH TPERW XS I\TERH JSSH PEFIPW F] EHHMRK QSVI EFSYX RYXVM
IRX JYRGXMSR GPEMQW -RXIVREXMSREP 0MJI 7GMIRGIW -RWXMXYXI -07-
7SYXLIEWX %WME 6IKMSR 
-RXIVREXMSREP XIRWMSRW JSV JSSH ERH RYXVMXMSR PEFIPPMRK
6IKMSREP EKVIIQIRXW ERH JSSH XVEHI
*SSH MW ER MQTSVXERX GSQTSRIRX SJ KPSFEP XVEHI ERH LEW FIIR E
TVSQMRIRX TEVX SJ XVEHI EKVIIQIRXW 3ZIV XLI PEWX XLVII HIGEHIW
VIKMSREP XVEHI EKVIIQIRXW LEZI ETTIEVIH EPP SZIV XLI [SVPH MRGPYH
MRK 2SVXL ERH 7SYXL %QIVMGE XLI %RHIER 'SQQYRMX] XLI
'EVMFFIER )YVEWME )EWX %JVMGE ERH %WME -R 7SYXL )EWX %WME
%7)%2 GVIEXIH E *VII 8VEHI %VIE %*8% SZIV X[IRX] ]IEVW EKS
ERH EMQIH JSV IGSRSQMG MRXIKVEXMSR F]  8S EGLMIZI XLMW MX [MPP
FI RIGIWWEV] XS EKVII SR PEFIPW JSV XVEHIH JSSH &YX XLMW GSQTPI\
[SVO LEW RSX FIIR GSQTPIXIH TEVXP] FIGEYWI MX MRZSPZIW EKVIIQIRX
EQSRK GSYRXVMIW VERKMRK JVSQ PS[ MRGSQI XS LMKL MRGSQI 8LI
GLEPPIRKI GSRJVSRXMRK %*8% MW ER I\EQTPI SJ XLI JSSH EKVIIQIRXW
XLEX QYWX FI QEHI MR QER] SXLIV TEVXW SJ XLI [SVPH EW VIKMSREP
IGSRSQMG MRXIKVEXMSR TVSGIIHW
,EVQSRM^MRK PEFIPW MR 7SYXLIEWX %WME
,EVQSRM^MRK JSSH ERH RYXVMXMSR PEFIPPMRK MR 7SYXLIEWX %WME
VIUYMVIW VIKMSR[MHI EGGITXERGI SJ MRXIVREXMSREP WXERHEVHW XLEX
EVI ]IX XS FI EKVIIH -X [MPP VIHYGI XVEHI FEVVMIVW ERH GSRWYQIV
GSRJYWMSR FYX [MPP MRZSPZI XIHMSYW ERH TVSPSRKIH RIKSXMEXMSRW
1ER] FYVIEYGVEXMG FEVVMIVW TIVWMWX EQSRK 7SYXLIEWX %WME GSYRXVMIW
MRGPYHMRK HMJJIVIRGIW MR WGSTI SJ PEFIP VIKYPEXMSR ZEVMEXMSR SJ
RYXVMIRX WXERHEVHW ERH RSRYRMJSVQMX] SJ RYXVMXMSR PEFIPW -WWYIW
WYVVSYRHMRK PEFIPPMRK SJ TVSGIWWIH JSSHW LEZI FIIR HMWGYWWIH
QER] XMQIW ERH EVI [IPP HSGYQIRXIH F] XLI VIGIRX VITSVX JVSQ
XLI XL 7IQMREV SR 2YXVMXMSR 0EFIPPMRK 'PEMQW ERH
'SQQYRMGEXMSR 7XVEXIKMIW -RXIVREXMSREP 0MJI 7GMIRGIW -RWXMXYXI
-07- 7SYXLIEWX %WME 6IKMSR 
8LEMPERH LEW HIZIPSTIH VIKYPEXMSRW SZIV E PSRK TIVMSH ERH MXW
VYPIW VIKEVHMRK GPEMQW ERH 2YXVMXMSR -RJSVQEXMSR 4ERIPW EVI WMQMPEV
XS -RHSRIWME XLI 4LMPMTTMRIW ERH 7MRKETSVI :MIXREQ LEW PIWW I\TI
VMIRGI ERH JSGYWIW VIKYPEXMSRW SR QMPO TVSHYGX JSV GLMPHVIR
+VEHYEPP] EW IEGL %7)%2 GSYRXV] HIZIPSTW MXW S[R JSSH ERH RYXVM
XMSR PEFIP WXERHEVHW MRXIVGSYRXV] HMJJIVIRGIW FIGSQI ETTEVIRX
ERH GSRWXMXYXI TSXIRXMEP RSRXEVMJJ FEVVMIVW
%X TVIWIRX IEGL GSYRXV] LEW HMJJIVIRX RYXVMIRX VIJIVIRGI ZEPYIW
ERH VYPIW VIKEVHMRK RYXVMXMSR ERH LIEPXL GPEMQW *SV I\EQTPI
RYXVMIRX GSRXIRX GPEMQW JSV IRVMGLQIRX TVSHYGXW EVI EPPS[IH MR
1EPE]WME +EYXMIV  6IJIVIRGI ZEPYIW MRZSPZI 6IGSQQIRHIH
(EMP] -RXEOI 6(- JSV 8LEMPERH ERH 6IGSQQIRHIH )RIVK] ERH
2YXVMIRX -RXEOI 6)2- JSV XLI 4LMPMTTMRIW %PXLSYKL 7SYXLIEWX
%WME 6IGSQQIRHIH (MIXEV] %PPS[ERGIW 7)%6(%W LEZI FIIR
IWXEFPMWLIH XLI] EVI RSX ]IX MRXIKVEXIH [MXL 'SHI\ KYMHIPMRIW
ERH RSX ]IX YWIH JSV YRMJSVQ PEFIPPMRK &EVFE ERH 'EFVIVE 
8II ERH *PSVIRXMRS 
%PP 7SYXLIEWX %WMER GSYRXVMIW JSPPS[ 'SHI\ KYMHIPMRIW FYX LEZI
HMJJIVIRX [E]W SJ I\TVIWWMRK RYXVMIRX GSRXIRX 7SQI RYXVMXMSR
PEFIPW PMWX SRP] E JI[ RYXVMIRXW SXLIVW WLS[  RYXVMIRXW SV QSVI
8II IX EP  0EFIPPMRK SJ GSVI RYXVMIRXW EPWS HMJJIV )RIVK]
JEX TVSXIMR ERH GEVFSL]HVEXIW EVI XLI JSYV GSVI RYXVMIRXW PMWXIH
MR 1EPE]WME XLI 4LMPMTTMRIW ERH 7MRKETSVI [LIVIEW -RHSRIWME EPWS
+EYXMIV  -J JSSH TVSH
YGXW EVI WSPH EGVSWW 7SYXLIEWX %WMER GSYRXVMIW [MXL WSYVGI GSYRXV]
RYXVMXMSR PEFIPW GSRWYQIVW [MPP FI IZIR QSVI GSRJYWIH XLER XLI]
EVI HIEPMRK [MXL PEFIPW TVSHYGIH F] XLIMV S[R GSYRXV]
2EXMSREP ERH MRXIVREXMSREP JSSH PEFIP VIKYPEXMSRW
'SQTPEMRXW XS ;83 SJ 8IGLRMGEP &EVVMIVW XS 8VEHI 8&8 WLS[
LS[ PEFIPPMRK JSV GSRWYQIV TVSXIGXMSR GER FI TIVGIMZIH EW E XVEHI
FEVVMIV )ZIV] GSYRXV] LEW E PIKEP SFPMKEXMSR XS GSQTP] [MXL ;83
REXMSREP TYFPMG LIEPXL PE[W %PFIVX  *VIUYIRX I\EQTPIW
PMRK ERH GSYRXV]SJSVMKMR PEFIPPMRK 1ER] 8&8 UYIWXMSRW VIPEXI XS
JSSHW ERH TVSSJ SJ GPEMQW IK XVERWKIRMG JSSHW 8LMW MW [IPP WYQ
QEVM^IH MR VIGIRX VITSVXW JVSQ XLI 97% 9RMXIH 7XEXIW 8VEHI
6ITVIWIRXEXMZI  
8LI KVIEX ZEVMIX] SJ 8&8 GSQTPEMRXW EFSYX JSSH PEFIPPMRK VIKYPE
XMSRW VIZIEP XLI GYVVIRX XIRWMSRW EVMWMRK JVSQ JSSH XVEHI 0EFIPPMRK
XLEX [EVRW GSRWYQIVW EFSYX VMWOW EWWSGMEXIH [MXL XLI TVSHYGXW
[IVI XLI WSYVGI SJ JVIUYIRX GSQTPEMRXW *SV I\EQTPI 'LMPI
)GYEHSV ERH 4IVY XVMIH XS QERHEXI JVSRXSJTEGOEKI PEFIPPMRK JSV
TVSHYGXW [MXL E LMKL GSRXIRX SJ WYKEV JEX SV WEPX 8LI 97% SFNIGXIH
XS WYGL RYXVMXMSR uuWXST WMKRx PEFIPW FIGEYWI XLI] HMWGSYVEKI GSR
WYQTXMSR IZIR MJ XLI TVSHYGX MW RSX LEVQJYP [LIR GSRWYQIH MR
QSHIVEXMSR +VSGIV] 1ERYJEGXYVIVW %WWSGMEXMSR  %PWS XLI
 ; 6MQTIIOSSP IX EP  *SSH 4SPMG]   z
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)YVSTIER 9RMSR ERH 8EM[ER VIUYMVIH PEFIPPMRK JSV XVERWKIRMG JSSHW
FYX XLMW PIH XS 8&8 GSQTPEMRXW HYI XS E RIKEXMZI MQTEGX SR XVEHI
GETEGMX] XS KEXLIV XLI RIGIWWEV] HEXE &YX MR 8&8 GSQTPEMRXW
HIZIPSTMRK GSYRXVMIW EVI EP[E]W HMWEHZERXEKIH HYI XS PEGO SJ XLI
%RSR]QSYW 
8LMW HMWEHZERXEKI MR SFZMSYW JSV 8&8 HMWTYXIW MRZSPZMRK 7SYXL
HMWTYXIW EW MX LEW GSRWMHIVEFPI I\TIVXMWI MR JSSH WGMIRGIW ERH MW
EPWS E QENSV KPSFEP JSSH XVEHIV
'SRGIVRW [IVI SJXIR VEMWIH F] QER] WXEOILSPHIVW [LIRIZIV
JSSH VIKYPEXMSR QERHEXIW PEFIPPMRK XLEX VIZIEPW WSQI EXXVMFYXI SJ
JSSH XLEX [SYPH HIGVIEWI GSRWYQTXMSR SJ XLI TVSHYGX *SV I\EQ
RYXVMXMSR PEFIPPMRK JSV WREGO JSSHW MR  7SQI WEMH MX [SYPH
MRXIVIWX SJ XLI JSSH MRHYWXV] 8LEMPERH PEXIV STXIH XS MQTPIQIRX E
+(% W]WXIQ SJ PEFIPPMRK 'LEZEWMX IX EP  *VMIP IX EP 
6S]EP 8LEM +SZIVRQIRX +E^IXXI  8LEM *(%  -R
.ERYEV]  'LMPI TVSTSWIH E WXST WMKR ZEVMERX JSV JSSHW uuLMKL
MRx JEX WYKEV GEPSVMIW SV WEPX )PIZIR GSYRXVMIW MRGPYHMRK XLI 97%
ERH YRRIGIWWEV] XS GSQQYRMGEXI XLI RYXVMIRX GSRXIRX SJ TVSHYGX
'LMPI GSRXMRYIW XS TVSTSWI WXST WMKR KYMHIH PEFIPW +VSGIV]
1ERYJEGXYVIVW %WWSGMEXMSR  9RMXIH 7XEXIW 8VEHI
6ITVIWIRXEXMZI  %JXIV X[S ]IEVW HMWTYXI WXST WMKR PEFIPW
[IVI WMKRIH MRXS PE[ F] XLI 'LMPIER 4VIWMHIRX SR %TVMP  FYX
;83 WXMPP GSRWMHIVW XLI QEXXIV 6EQMVI^ ERH /EXMEP 
&I]SRH XLI 'SHI\ ERH XLI ;83 XLIVI EVI EHHMXMSREP MWWYIW
VIPEXIH XS PEFIPW XLEX GER PIEH XS HMWTYXIW *SV I\EQTPI XLI 97%
MW [SVVMIH EFSYX XLI )9 MQTPIQIRXMRK uuTPEGI SJ JEVQMRKx PEFIPPMRK
8LI 97% GSQTPEMRIH FIGEYWI XLIVI MW RS MRXIVREXMSREP KYMHIPMRI
'SRZIVWIP] XLI 97% EPWS LEH GSYRXV]SJSVMKMR PEFIPPMRK ETTPMIH
XS MQTSVXIH FIIJ ERH TSVO FYX XLIWI PEFIPW [IVI VINIGXIH F]
;83 FIGEYWI SJ YRJEMV EHZIVWI IJJIGXW SR MQTSVXIH QIEXW JVSQ
'EREHE ERH 1I\MGS 0SGOI  %PWS XLIVI LEZI FIIR GSQ
TPEMRXW XLEX -RHMER JSSH PEFIPPMRK JSV uuHEXI SJ TVSHYGXMSRx HITEVXW
JVSQ XLI 'SHI\ 7XERHEVH %RH [LMPI )GYEHSV 4IVY 8EM[ER ERH
6YWWME EVI GEPPMRK JSV uuFMSXIGLRSPSK] PEFIPPMRKx SXLIVW GSYRXIV XLEX
FMSXIGL XVERWKIRMG JSSHW RIIH RSX FI XVIEXIH HMJJIVIRXP] 'SHI\
%PMQIRXEVMYW  ;EVRMRKW XS uuEZSMH I\GIWWMZI GSRWYQTXMSRx
EVI GVMXMGM^IH FIGEYWI XLI] GVIEXI JIEV MR GSRWYQIVW 9RMXIH
7XEXIW 8VEHI 6ITVIWIRXEXMZI 
'SRGPYWMSR
8LEM JSSH PEFIPW LEZI IZSPZIH JSV SZIV  ]IEVW XS MQTVSZI XLI
UYEPMX] ERH WEJIX] SJ JSSH TVSHYGXW &YX XLI PEFIPW HMH RSX MRHMGEXI
RYXVMIRX GSRXIRX ERH HEMP] VIUYMVIQIRXW YRXMP XLI W 8LIWI
uuRYXVMXMSR PEFIPWx JSPPS[ MRXIVREXMSREP XVIRHW XS TVSQSXI GSRWYQIV
LIEPXL 8LEM RYXVMXMSR PEFIP TSPMG] JSPPS[W XLI MRXIVREXMSREP 'SHI\
%PMQIRXEVMYW KYMHIPMRIW % KSSH MQTEGX SR HMIXEV] FILEZMSYV ERH
IZIRXYEPP] SR LIEPXL ERH RYXVMXMSR VIQEMRW XLI IPYWMZI KSEP
8LEM JSSH PEFIP VIKYPEXMSR LEW GLERKIH MR TEVEPPIP [MXL WSGMEP
GLERKI ERH IGSRSQMG HIZIPSTQIRX JSV XLI TEWX GIRXYV] [LMPI
XLI GSYRXV] YRHIV[IRX E XVERWMXMSR JVSQ E XVEHMXMSREP WYFWMWXIRGI
EKVMGYPXYVEP WSGMIX] XS E QSHIVR QERYJEGXYVMRK QMHHPI MRGSQI
WXEXI ;MXLMR 8LEMPERH WSZIVIMKR TS[IV XS HVEJX REXMSREP VIKYPE
XMSRW JSV JSSH ERH RYXVMXMSR PEFIPW XS TVSXIGX GSRWYQIVW MW RS[
GSRWXVEMRIH F] MRXIVREXMSREP XVEHMRK TSPMGMIW ERH WXERHEVHW XLEX
PMRK  ]IEVW EKS FYX RS[ MRXIVREXMSREP uuJEMV XVEHIx MW E LMKLIV
TVMSVMX]
1EREKMRK HMJJIVIRX WXEOILSPHIVW LEW FIGSQI E TVSQMRIRX MWWYI
GSRWYQIV TVSXIGXMSR RYXVMXMSR TVSQSXMSR EFSPMXMSR SJ MRXIVRE
XMSREP XVEHMRK FEVVMIVW ERH EHLIVIRGI XS MRXIVREXMSREP VYPIW
8LIWI XEWOW EPWS GSRXVMFYXI XS E REXMSREP KSEP XS QEOI 8LEMPERH E
OMXGLIR XS XLI [SVPH 8LMW EQFMXMSYW KSEP QYWX FI FEPERGIH F]
XLI SRKSMRK GSQQMXQIRX XS STXMQM^I RYXVMXMSR SJ XLI 8LEM
TSTYPEXMSR
8LI IZSPYXMSR SJ XLI 8LEM JSSH MRHYWXV] ERH VYPIW XLEX KSZIVR
HSQIWXMG ERH MRXIVREXMSREP XVEHI LEZI MRXIVEGXIH [MXL IGSRSQMG
HIZIPSTQIRX MR GSQTPI\ [E]W HSGYQIRXIH LIVI ERH FIKMRRMRK E
GIRXYV] EKS 8LI I\TIVMIRGI SJ 8LEMPERH [LMGL [I GSYPH GETXYVI
HYI XS XLI KSSH VIGSVH W]WXIQW LEW YWIJYP MRJSVQEXMSR JSV QER]
SXLIV GSYRXVMIW IWTIGMEPP] XLSWI [MXL PMQMXIH SV GSRJYWMRK LMWXSVM
GEP VIGSVHW 8LI 8LEM I\TIVMIRGI SZIVPETW XLEX SJ QER] SXLIV GSYR
XVMIW QEOMRK WMQMPEV XVERWMXMSRW -WWYIW GSRJVSRXMRK XLI 8LEM JSSH
XVEHI EPQSWX GIVXEMRP] EJJIGX JSSH XVEHI MR SXLIV QMHHPI MRGSQI
GSYRXVMIW [MXL WMQMPEVP] WXVSRK XVEHMXMSRW
%GORS[PIHKIQIRXW
8LMW WXYH] [EW WYTTSVXIH F] XLI -RXIVREXMSREP 'SPPEFSVEXMZI
6IWIEVGL +VERXW 7GLIQI [MXL NSMRX KVERXW JVSQ XLI ;IPPGSQI
8VYWX 9/ +61% ERH XLI %YWXVEPMER 2EXMSREP ,IEPXL ERH
1IHMGEP 6IWIEVGL 'SYRGMP 2,16'  ERH F] E KPSFEP LIEPXL
KVERX JVSQ XLI 2,16'  ;I [SYPH PMOI XS KMZI WTIGMEP
XLEROW XS (V ,EXXE]E /SRKGLYRXYO XLI TEWX WYFGSQQMXXII ERH
WIGVIXEV] SJ 8LEM RYXVMXMSR PEFIP HVEJX GSQQMXXII JSV TVSZMHMRK
LIV I\TIVMIRGIW ERH FSSOW GSRXVMFYXMSR ERH EPWS XLEROW XS (V
:MWMXL 'LEZEWMX JSV LMW EHZMGI SR XLMW TETIV
6IJIVIRGIW
%PFIVX .  -RRSZEXMSRW MR *SSH 0EFIPPMRK )PWIZMIV 7GMIRGI
%RSR]QSYW  8LEMPERH 'SYRXV] GEWI WXYHMIW :SP -- %KVMGYPXYVI XVEHI ERH
JSSH WIGYVMX] MWWYIW ERH STXMSRW MR XLI ;83 RIKSXMEXMSRW JVSQ XLI TIVWTIGXMZI
SJ HIZIPSTMRK GSYRXVMIW *SSH ERH %KVMGYPXYVI 3VKERM^EXMSR SJ XLI 9RMXIH
2EXMSRW 6SQI
&ER[IPP ' 0MQ 0 7IYFWQER 7% &EMR ' (M\SR . 7PIMKL %  &SH] QEWW
MRHI\ ERH LIEPXLVIPEXIH FILEZMSYVW MR E REXMSREP GSLSVX SJ  8LEM STIR
YRMZIVWMX] WXYHIRXW . )TMHIQMSP 'SQQYR ,IEPXL  z
&EVFE ': 'EFVIVE 1-  6IGSQQIRHIH HMIXEV] EPPS[ERGIW LEVQSRM^EXMSR MR
7SYXLIEWX %WME %WME 4EG . 'PMR 2YXV  7YTTP  z
&LYQMVEXERE %  *SSH 6IKYPEXMSRW 1MPMXEV] 1ET (ITEVXQIRX 4VIWW &ERKOSO
&LYQMVEXERE % E (IL]HVEXIH 'SQFEX 6EXMSR /YVYWETE 4VIWW &ERKOSO
&LYQMVEXERE % F ;LEX 6SPI HSIW XLI *SSH -RHYWXV] ERH 4VIWIVZIH *SSH LEZI
SR XLI 8LEM )GSRSQ] /YVYWETE 4VIWW &ERKOSO
'LEZEWMX : /EWIQWYT : 8SRXMWMVMR /  8LEMPERH GSRUYIVIH YRHIVRYXVMXMSR
ZIV] WYGGIWWJYPP] FYX LEW RSX WPS[IH SFIWMX] 3FIW 6IZ 3JJ . -RX %WWSG 7XYH]
3FIW  7YTTP  z
'SHI\ %PMQIRXEVMYW  'SQTMPEXMSR SJ GSHI\ XI\XW VIPIZERX XS PEFIPPMRK SJ JSSHW
HIVMZIH JVSQ QSHIVR FMSXIGLRSPSK] '%'+0 
'SHI\ 'SQQMXXII SR *SSH 0EFIPPMRK  8LI 'SHI\ +YMHIPMRIW SJ 2YXVMXMSR
0EFIPPMRK '%'+0  VIZMWIH 
(ITYX] (MVIGXSV +IRIVEP SJ (ITEVXQIRX SJ 7GMIRGI  7TIGMEP IHMXSVMEP JSSH
UYEPMX] GSRXVSP uu:MH]EWEWXVEx 7MEQIWI . 7GM 4VEREOSVR
*%3;,3  *MREP 6ITSVX SJ XLI WX -RXIVREXMSREP 'SRJIVIRGI SR 2YXVMXMSR
-'2  LXXT[LUPMFHSG[LSMRXLUETHJ"
*VMIP 7 +PIIWSR ( 8LS[ %1 0EFSRXI 6 7XYGOPIV ( /E] % 7RS[HSR ;
 % RI[ KIRIVEXMSR SJ XVEHI TSPMG] TSXIRXMEP VMWOW XS HMIXVIPEXIH LIEPXL

+EYXMIV '  0EFIPPMRK *SSH 4VSHYGXW MR %7)%2 % .YKKPMRK %GX 8LEM%QIVMGER
&YWMRIWW %QIVMGER 'LEQFIV SJ 'SQQIVGI MR 8LEMPERH &ERKOSO T 
+VSGIV] 1ERYJEGXYVIVW %WWSGMEXMSR  'SQQIRXW SR XLI 4VSTSWEP JVSQ 'LMPI
uu4VSTSWIH %QIRHQIRX XS XLI 'LMPIER *SSH ,IEPXL 6IKYPEXMSRW 7YTVIQI
(IGVII 2S x ;EWLMRKXSR ('
,MKLIX ,' 'EVVMRKXSR . &VEHPI] (&  'PMQEXI ERH LIEPXL MR &ERKOSO .
7MEQ 7SG --- z
,SOMEVXM .  7XYH] SJ GSRWYQIVvW STMRMSRW EFSYX EHHMXMSREP MRJSVQEXMSR SR
RYXVMXMSR PEFIP *(% .SYVREP 8LEMPERH  z
,SOMEVXM . 7MVM[SRK 2 'LYPEOEVERKOE 7  *EGXSVW EJJIGXMRK TIVGITXMSR ERH
YRHIVWXERHMRK SJ RYXVMXMSR WMKRTSWX MR +YMHIPMRI (EMP] %QSYRXW +(% SR
WREGOW PEFIPMRK E GEWI WXYH] MR 3V]SVRSM -R XL /EWIXWEVX 9RMZIVWMX]
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CHAPTER 4: THAI CONSUMER MOTIVATIONS FOR USING 
NUTRITION LABELS  
 
Chapter 4 presents Paper 2 in the thesis. It is published by Global Journal of Health Science and 
investigated factors influencing Thai consumer decision making about the use of nutrition 
labels. Interviews were conducted face-to-face with 34 participants aged 20 to 45 years in two 
socio-demographic extremes in Thailand – “urban Bangkok” (university educated consumers) 
and “provincial Ranong” (non-university educated consumers). Semi-structured in-depth 
interviews combined with a Knowledge-Attitude-Behaviour and Health Belief Model helped 
explain consumer knowledge, attitudes, behaviours, and beliefs towards nutrition label use. 
Results in this Paper describe four different groups of nutrition label users in Thailand. It also 
examines the impact of health beliefs and motivations on the likelihood of using nutrition labels 
as consumers. Results reported here contribute to labelling improvement and more effective 
nutrition education strategies and promotion.  
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Abstract 
Background: This qualitative study employed the Knowledge-Attitude-Behaviour (KAB) model and Health 
Belief Model (HBM) to investigate factors influencing Thai consumer decision making about use of nutrition 
labels. Labels include both Nutrition Information Panels (1998-) and Guideline Daily Amounts labels (2011-).  
Method: In-depth interviews were conducted with 34 participants representing two socio-demographic extremes 
in Thailand – “urban Bangkok” (university educated consumers) and “provincial Ranong” (non-university 
educated consumers). An integrated KAB-HBM model was used to devise in-depth interviews for a qualitative 
study using 20 open-ended questions and samples of food package labels. Additional questions arose from the 
interviews and they lasted 30-45 minutes and were video recorded. The analysis identified recurring themes 
using Atlas.ti software.  
Results: Most participants (n=25) were aware of nutrition labels but a much smaller number (n=10) used and 
derived any benefit from them. Nutrition label users were classified into 4 groups: A) competent user; B) 
confused user; C) aware non-user; D) unaware non-user. Better educated participants were better at 
understanding nutrition labels but not more likely to use labels. Belief that nutrition influences health increased 
likelihood of using nutrition labels to make decisions about food. Being well-educated and motivated by health 
concerns increased likelihood of attention to nutrition labels.  
Conclusion: Results are discussed with a view to increasing the use of nutrition labels by Thai consumers. Our 
findings, drawing on a combination of the KAB and HBM models, can contribute to strategies motivating 
consumers to use nutrition labels and can provide useful insights for developing promotional strategies. 
Keywords: Thailand, nutrition label, qualitative study, consumer, behaviour, community health  
1. Introduction  
A sound understanding of nutrition labels can contribute to healthy food consumption and improve consumer 
health status (Jasti & Kovacs, 2010; Post, Mainous Iii, Diaz, Matheson, & Everett, 2010; Storcksdieck Genannt 
Bonsmann & Wills, 2012). In an effort to boost community health, the Thai Ministry of Public Health (MOPH) 
introduced a Nutrition Information Panel (NIP) in 1998 on specific prepackaged foods. Despite these efforts the 
prevalence of overweight and diet-related disease has grown among Thai adults as has the national trend towards 
unhealthy diets. Obesity prevalence in Thai adults (35-59 years old) had steadily increased from 1991 to 2009 
(Wibulpolprasert, Sirilak, Ekachampaka, & Wattanamano, 2011). More than four fifths of adults consume 
insufficient amounts of vegetables and fruit (Institute for Population and Social Research - Mahidol University, 
2011). Furthermore, diet-related conditions such as cardiovascular disease will have a significant impact on Thai 
health into the future (Zhao et al., 2014). 
Reacting to concerns about over-nutrition and Non Communicable Diseases (NCDs) the MOPH took further 
steps by designing a more comprehensible version of the nutrition label (Royal Thai Government Gazette, 2011). 
The Guideline Daily Amounts (GDA) nutrition label was introduced in 2011 for four categories of risk-related 
food types–energy, sugar, fat, and sodium. This “Hwan-Man-Khem label” (sugar-fat-salt label) is now 
compulsory on the front of packages of five groups of popular processed snack foods - fried or baked potato 
chips, fried or baked popcorn, rice crisps or extruded snack, crackers or biscuits, and filling wafers. Currently, 
Thai snack foods display both NIP and GDA on their packages. 
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Despite these efforts, food labelling is a relatively under-researched topic in the Thai context. Since 2009, only 
two quantitative surveys have been conducted with Thai consumers. The first found 89% of respondents were 
aware of nutrition labels, 54.4%, understood them and 62.8% used the information on them (Parinyasiri, 2010). 
One year after GDA labels were added to the five snack foods listed above, the Thai Food and Drug 
Administration (Thai FDA) reported that an average of 48.1% of respondents were aware of GDA labels, 63.3% 
understood them, and 52.4% were able to apply information from GDA when choosing products (Yodtheun, 
Juntarasuthi, Rochanawanitchakarn, Ratanatikaumporn, & Panprayun, 2013). These studies demonstrated that 
consumers’ awareness and use of labels is comparatively low but they did not address the reasons for this. Little 
is known about Thai consumers’ decision making processes related to using labels nor their responses when 
shown real packaged foods.   
For labels to be effective, consumers need to be aware of, understand, and make use of them. Our study sought 
an in-depth understanding of Thai consumers’ responses to actual nutrition labels on existing food products so 
that strategies to improve the use of labels could be developed. It aimed to contribute to better health promotion 
strategies both in Thailand and in other South East Asian countries that are undergoing a nutrition and health 
transition related to a rapidly westernizing diet and rising NCDs.    
2. Methods 
2.1 Participants 
The study was conducted in two areas: urban Bangkok and provincial Ranong. Bangkok residents were recruited 
by phone from members of the Thai Cohort Study (TCS) (Sleigh, Seubsman, Bain, & the Thai Cohort Study 
Team, 2008; Seubsman, Yiengprugsawan, Sleigh, & the Thai Cohort Study team, 2012), a large national cohort 
of students from Sukhothai Thammathirat Open University under study since 2005 for the health-risk transition. 
Ranong residents were recruited inside the only supermarket (Tesco Lotus) in that province, but only if they did 
not have a university education. The aim was to include participants with a range of educational and health 
knowledges in the age-groups likely to benefit from future nutrition labelling (20-45 years).   
2.2 Interviews 
Health-related behaviour has long been studied using conceptual models (Egger, Spark, & Lawson, 1992; 
Contento, 2010) such as the Knowledge-Attitude-Behaviour (KAB) Model in which knowledge mediates 
attitudes and behavioural change. Also useful is the Health Belief Model (HBM) which considers vulnerability 
combined with belief that prevention is possible, leading to action to reduce risk. These two well established 
models of health behaviour were integrated and adapted to qualitatively explore the influence of nutrition 
labelling on nutrition-related health behaviour.   
The interview protocol was based on the integrated KAB-HBM model of health behaviour and from similar 
international qualitative research on nutrition labelling (Marietta, Welshimer, & Andersons, 1999; Maubach & 
Hoek, 2010; Wahlich, Gardner, & McGowan, 2012; McLean & Hoek, 2014). Interviews were conducted 
face-to-face by the lead author in Thai using a semi-structured schedule of questions. Each participant was given 
examples of real food packages with both NIP and GDA labels and was asked to explain the information on the 
labels and their reaction to them. An open-ended approach adapted from grounded theory (Glaser & Strauss, 
2009) was used in interviews. Each interview lasted around 30-45 minutes and was audio and video recorded 
with participants’ consent. The number of interviews conducted was guided by the principle of saturation, or the 
notion that little new information was being gained in additional interviews. Once this occurred in each setting 
we refrained from collecting more interviews. This study’s protocol was approved by the Australian National 
University Human Research Ethics Committee (Protocol 2013/148). 
2.3 Data Analysis 
The audio content was transcribed verbatim into Thai text and cross-referenced with the video recording to help 
validate the verbal transcript with body language. The transcripts were read repeatedly to determine appropriate 
code words that reflected the overall research questions and the components of the two models (KAB, HBM) 
that guided the research as well as new or emergent ideas expressed in the interviews. The code list was 
approved by team members before the textual data was uploaded to Atlas.ti software which was used to apply 
codes words to the text and identify reoccurring themes. The results of the preliminary analysis were transcribed 
into English and discussed with the research team to refine themes before writing up final conclusions. Direct 
quotations have been edited to improve their readability.  
3. Results 
Equal numbers of male and female participants (n=34) aged between 20 and 45 years were recruited. University 
educated (UE) Bangkok participants were expected to have been exposed to more nutrition information via 
advertising than those living in Ranong, non-university educated (NUE) participants. Slightly more Ranong  
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(n=20) than Bangkok participants (n=14) were recruited as some Ranong participants did not know enough 
about food labels to discuss the topic in detail. 
3.1 Using Nutrition Labels  
Most participants were aware of NIP labels (n=25) but less than half of them (n=10) used the labels and derived 
any benefit from them. In contrast, 6 participants reported that they have seen GDA, although only one person 
knew the Thai term “Hwan-Man-Khem label” for GDA, and none were familiar with the English term “GDA”. 
Finally, we grouped participants by their behavioural responses to NIP (Table 1) to gain a deeper understanding 
of barriers impacting on the utility of labels.  
 
Table 1. Groups of nutrition label users 
Group Users’ characteristics n 
A Competent users who were aware of nutrition labels, had correctly used them, and received 
benefit in everyday life 
10 
B Confused users who were aware of nutrition labels, had used them, but had difficulty interpreting 9 
C Aware non-users who did not use nutrition labels 6 
D Unaware non-users who had not used nutrition labels nor received any benefit from them 9 
 
 
Participants in Group A were predominantly university educated (n=8/10) and were aware of, and had correctly 
used, both types of nutrition labels in their everyday life. They were likely to be concerned about diet and health. 
For example, a well-educated, middle-aged woman in Group A was influenced enough by the cholesterol content 
of a pre-packaged food to alter her behaviour.  
In the last few days, I went to purchase frozen food [pasta with Carbonara sauce]. When I read the label, I 
changed my mind [because it contained high cholesterol].  
This group also contained participants without a university education who used labels because they were 
motivated by health concerns.  
In contrast, Group B participants were aware of and had used nutrition labels but they had difficulties in 
interpreting them and applying the information correctly. In the interviews some participants confused the 
nutrition labels with other food labels or made comments like “I have read it but I did not understand it”. This 
woman demonstrated confusion, common amongst participants, between ingredient lists and nutrition 
information. Nutrition labels do not list ingredients but she thought as follows: 
It is this ingredient [list] label. … I have read it before. If it displayed flavour enhancer, I will not let my child eat 
it. (NUE, male, age 34) 
Group C participants, which included both university educated and non-university educated participants, were 
aware of nutrition labels but did not read them for a variety of reasons including that the font is too small, or they 
did not see any reason for using them. They often stated that “I rarely read the labels”. One university educated 
man explained:  
I never use them. I have seen them but did not think to use them. (UE, male, age 41) 
Group D contained participants who were unaware of, had not used, nor received any benefit from nutrition 
labels. Their reasons for not reading or using labels included that the labels contained “too much information”. 
They also said things like: “I don’t understand” or they indicated that their food preferences were more important 
than health consideration. As this person said “I prefer a tasty product”. This 37 year old Ranong man who did 
not have a university education provided an interrelated set of reasons that included his own level of knowledge 
and lack of education which contributed to his lack of “attention”: 
I think that I cannot read the label because I don’t understand deeply. … I didn’t study [enough about it]. I 
looked over it and didn’t pay attention to it.  
3.2 Knowledge  
3.2.1 Dimensions of Knowledge Affecting Awareness of Nutrition Labels  
As we have already illustrated, general levels of education as well as specific nutrition knowledge contribute to 
participants’ ability to use nutrition labels. All university educated participants were aware of NIP while those 
without a university education were less likely to be aware of labels. Education level is associated with literacy 
and numeracy skills, as well as nutrition knowledge. Highly literate participants were able to develop their skills 
in using nutrition labels through frequent application in everyday life. For example, this university educated 
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woman even demonstrated her familiarity with the history of labels when shown a package during the interview.  
I see that [NIP] is available. I saw it when I turned [package] over and then I read it.… I think it [first] began to 
appear on dietary supplements, and then they appeared on general foods.  
This highly educated man provides another example of a participant who had learned to use nutrition labels 
through repeated use. 
I know [nutrition labels] by myself. Nobody told me. Just reading and keep reading. (UE, male, age 36) 
Generally though, consumers did not engage with labels due to lack of education and nutrition knowledge which 
affected their understanding of, and confidence in, interpreting and using information on nutrition labels. 
Non-university educated participants had more difficulty in identifying the nutrition labels on real packages 
during the interview because they could not understand the information provided. One 32 year old 
non-university educated woman exemplified the many problems that people have with labels. As she so clearly 
illustrates, consumers not only need to understand the terminology used they also require an understanding of 
how label information connects to general health concepts and their own particular health needs.    
I don’t understand really. I don’t understand and I have never learned [about nutrition labels]. I don’t have 
knowledge regarding what total fat is. What is saturated fat? Cholesterol? Protein? Mineral? Dietary fiber? All 
this information [on nutrition labels]? I don’t know how they benefit my body. Which is an advantage? Which is 
a harm? I really don’t know.  
3.2.2 Sources of Nutrition Label Knowledge 
Participants had not received any education about nutrition labels at school or university. Instead, they gained 
some awareness from watching television but it was not enough to develop their knowledge or influence their 
use of labels as one man explained:  
I know [nutrition labels] from advertisements and television media. ... I saw them but I did not pay attention. … I 
saw them and I did not understand. What is percentage? I don’t understand about percentage. (NUE, male, age 
40) 
However, participants who learned about labels via the internet tended to understand them better. The internet 
provides more interactivity than television allowing consumers to improve their understanding of labels over 
time although internet information is not always accurate and can lead to misinformation. Two participants were 
well-educated and familiar with the internet because they worked with computers.  
I got [information about health and eating] from a website. … The [website] said that … information [on NIP] 
did not show calories per package but it actually showed calories per serving. (UE, female, age 37) 
I got it [health and diet knowledge] from the internet. I often search health topics when I have free time. (NUE, 
female, age 37) 
Other sources of information included books, health club memberships, and workshops. Many participants also 
reported that their workplaces provided annual health check-ups, and workshops on healthy eating but only one 
mentioned learning about nutrition labels.  
I have known about [nutrition labels] from a public health workshop. … My previous office sent me to learn from 
the public health service. … They might want me to use it for public relation purpose [my career] and for 
myself.” (UE, female, age 30)  
3.3 Attitudes and Beliefs: Motivation vs Likelihood of Using Nutrition Labels  
Negative results from an annual health checkup and medical diagnosis were often a “turning point” that changed 
a participant’s attitude to their eating habits, which then led them to consult nutrition labels. Annual health 
checkups sometimes revealed problems such as high blood cholesterol, high blood sugar, and high blood 
pressure, which led to a recommendation from a physician to eat healthier diets. Being diagnosed with such a 
problem encouraged participants to use nutrition labels. For example, this nutrition label user changed his diet 
due to a high blood cholesterol result. 
Three years before, I ate normally. I ate deep-fried food and squid. My turning point was a health check-up. 
Before this, my age was not too high so I did not mind [about food choice]. I was not a fat guy. After health 
check-up, I found that my blood cholesterol was too high. (UE, male, age 36) 
Some participants also modified their attitudes and eating behaviours without a medical diagnosis when they 
believed that they were at risk of a diet-related health issue such as increasing age, weight gain, changing 
appearance, and slow body metabolism.  
Recently, I begin to control my weight. After I got pregnant, my weight did not decrease even though I ate the 
same. … For me, it is important because if I get diabetes, many bad effects will come to me. (UE, female, age 29, 
58
www.ccsenet.org/gjhs Global Journal of Health Science Vol. 8, No. 1; 2016 
25 
 
BMI 24.84) 
I look for sodium. Have I got too much [sodium]? Sometime I wonder if I’ve got disease [hypertension]… I try to 
find the cause of symptoms by reading labels and to cut out something bad for me. (NUE, female, age 37) 
Other people’s experiences or a family member’s illness also motivated participants to change their eating 
behaviour. These examples show that some participants had quite high levels of awareness of diet-related health 
risks. 
I enjoyed eating and never mind about sodium. … After my friend [who graduated in nutrition] told me, I have 
begun to look at [nutrition] labels. (UE, female, age 29) 
Because I am afraid of illness and obesity. … They [public health service mobile unit] came to set up a booth. 
They have a blood check-up service, blood pressure measurement, and also giving hospital brochure. … Many 
food sellers went to get a check-up. Most of them have diabetes and high blood pressure. (NUE, male, age 40) 
3.4 Behaviours: Consumers Choose not to Read Nutrition Labels  
Some participants, like this well-educated woman did not see any need to read nutrition labels in general. 
I rarely read [nutrition labels]. I think it depends on my interest. I have seen advertisements about recommended 
intakes of sugar and salt. I know all of that but I did not much mind it. (UE, female, 40) 
This man acknowledged that nutrition labels are useful but he did not want to use them because he did not have a 
severe health problem.    
Now, I just know it is really useful. It is useful for a person who is unhealthy. It is a way for controlling [health 
status]. (NUE, male, age 37) 
Once participants were familiar with a food they no longer read the label which meant that they were unaware if 
a product changed its nutrient content.  
If it is a new product, I will read the food labels only the first time [purchasing] because they do not change 
anything. (UE, male, age 41) 
Other considerations were sometimes more important. This young non-university educated woman said “I read 
only the price tag and my favourite flavour”. Another woman reported that she mostly bought foods that she 
liked saying; “I had tasted a flavour and [it was] delicious, I never read the nutrition labels”  
4. Discussion 
Overall, more participants were aware of NIP (n=25/34) than GDA (n=6/34) indicating that the placement of 
food labels is important. Those with higher levels of education or with a relevant health condition were more 
likely to use nutrition labels. People’s low levels of literacy, numeracy and nutrition knowledge often limited 
their ability to correctly use nutrition labels due to complexity of information provided. Some participants chose 
not to use them because they did not have health problems or they put other considerations first. 
Thus far, only two national studies of nutrition label use by Thai consumers have been conducted (Parinyasiri, 
2010; Yodtheun, Juntarasuthi, Rochanawanitchakarn, Ratanatikaumporn, & Panprayun, 2013). In one study, the 
Thai FDA reported that 62.8% of respondents in their survey used NIP (Parinyasiri, 2010). This study reported 
54.4% of respondents understood NIP but a later Nielsen global study found that only 27% of Thai consumers 
understand most information on NIP (Nielsen Consumer Research, 2012). However, it should be noted that these 
differences could be due the different wording used in the questionnaires. The proportion of Thai consumers who 
used NIP was higher than in Malaysia (46.4%) (Norazmir, Norazlanshah, Naqieyah, & Anuar, 2012) and the 
USA (61.6%) in 2010 (Ollberding, Wolf, & Contento, 2010).   
In the only published study of Thai consumers’ responses to GDA, it was found that 52.4% of respondents were 
able to apply information from GDA when choosing food products. (Yodtheun, Juntarasuthi, 
Rochanawanitchakarn, Ratanatikaumporn, & Panprayun, 2013) Respondents were not asked if they actually used 
GDA which suggests that usage may be lower than this figure implies. Nevertheless, it appears that Thai use of 
GDA may be higher than elsewhere.  The proportions of the population who actually use GDA across 6 
European countries were 16.8%: with UK respondents most likely to use it (27%) and French respondents least 
likely to (8.8%) (Klaus, Laura, Josephine, Stefan Storcksdieck genannt, & Liliya, 2010). Once again these 
differences may reflect different survey approaches.  
However, these earlier Thai studies offer only limited insights into the reasons why consumers are not readily 
adopting nutrition labels. Our use of in-depth interviews has allowed us to investigate consumers’ attitudes and 
practices more deeply than the usual design employed in other studies (Misra, 2007; Wiles, Paterson, & Meaker, 
2009). The Malaysian survey asked about reasons for not using nutrition labels and showed 32.4% reported they 
do not understand terms on the package (Norazmir, Norazlanshah, Naqieyah, & Anuar, 2012). The use of closed 
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questions did not give consumers an opportunity to explain their attitudes in depth and it did not reveal that there 
are consumers, like our group B participants, who misunderstood or misused labels. Our approach has revealed 
that some people had positive attitudes to nutrition labels and commonly read them but incorrectly applied this 
information to their food choices. We found that consumers were often confused when shown real food labels 
and that others just did not want to use them even though they were knowledgeable about them. 
Combining the KAB and HBM models to analyze consumers’ actions reveals that use of nutrition labels requires 
both adequate knowledge and a corresponding belief in healthy eating. Attitudes are often motivated by a 
personal health issue, as explained by HBM. In line with another study (Guthrie, Fox, Cleveland, & Welsh, 1995) 
we found that consumers were more likely to use nutrition labels when they perceived a personal susceptibility 
to a diet-health problem. We therefore propose that this mixed model (Figure 1) better explains consumer 
responses to nutrition labels and that this understanding will contribute to more effective promotional strategies. 
 
 
Figure 1. Knowledge-Attitude-Behaviour and Health Belief mixed model (KAB-HBM) 
 
Most of the existing qualitative studies of nutrition labels have investigated consumers’ understanding and 
interpretation of label information but few have explored their motivation. One study, with similar results to ours 
found that participants’ nutrition label use and food choices were related to concerns about specific diet-related 
disease, general health, and physical appearance (Wahlich, Gardner, & McGowan, 2012).  Our study provides 
additional understanding of the level of health concern which affected the likelihood of people using labels. 
Participants who received a diagnosis of a serious health condition from their annual health checkup began to use 
labels and improve their diets. Perceived susceptibility to a diet-health problem or an experience of other 
peoples’ illnesses also encouraged label use. 
Our results suggest that teaching consumers, such as the label-aware non-users (Group C), to interpret nutrition 
labels without changing their perceptions about eating and health concerns will not motivate them to use 
nutrition labels regularly. Therefore media and health promotion advertisements should also focus on changing 
consumer attitudes and on awakening consumer awareness of the connections between health and diet.  Sources 
of information about interpreting nutrition labels may be provided in pamphlets, books, and also in workshops 
and existing sources of health information. Another avenue would be to disseminate additional nutrition and 
label knowledge to people who are already concerned with diet and health through groups such as those run in 
hospitals or special clubs for people with diabetes, hypertension, and metabolic syndrome. We also found that 
the location and size of GDA labels do not attract consumer attention. So in the short term advertisements (on 
TV or internet) about GDA should indicate where the label is located to improve consumer awareness. Over the 
longer term, consideration should be given to improving the position of labels to make them more prominent.  
This type of research is not intended to be directly generalizable to the entire community; instead it provides an 
in-depth understanding of people’s perceptions and practices in Thailand, which may be more widely applicable 
in South East Asia or other regions undergoing a rapid increase in processed, packaged food consumption. We 
have documented participant responses to labels on snack foods because they are the only Thai food products 
that are required by law to have NIP and GDP labels. However, participants’ experiences with nutrition labels 
may also come from other foods and they may react differently to labels on more essential foods.  
This study contributes to existing research on label use in Thailand by providing deeper insights into people’s 
attitudes and it helps explain why they behave in particular ways. Categorizing nutrition label users into two 
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groups (users and non-users) as is common in survey research does not reflect the more complex ways people 
respond to nutrition labels. In addition, our findings reveal that there are consumers who do not understand labels 
correctly even though they read them and are therefore likely to miss out on associated health benefits or may 
even suffer negative health consequences. This research can inform the development of future survey research in 
Thailand that will provide more generalizable results and the development of health promotion strategies about 
labels for general consumers.  
5. Conclusions  
The level of education among participants informed their use of nutrition labels. Also, awareness of GDA was 
very low. Only one-third of participants actually benefited from nutrition labels. Our results indicate that Thai 
consumers need additional motivation and encouragement to make better use of nutrition labels. Different groups 
of label users would benefit from programs or interventions that targeted their level of awareness or knowledge. 
Consumers’ attitudes are the key to improving their likelihood of using nutrition labels. To promote nutrition 
label use in the general public, the combined KAB and HBM models could be used to design short messages and 
heart-warming stories to motivate consumers.  
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CHAPTER 5: THAI CONSUMER DIFFICULTIES AND BARRIERS 
UNDERSTANDING INFORMATION ON NUTRITION LABELS 
 
Chapter 5 presents Paper 3 in the thesis. It is published by Journal of Safety and Health (STOU) 
and investigated consumer difficulties and barriers in interpreting the information on nutrition 
labels. Semi-structured in-depth interviews with open-ended questions were performed with 34 
participants in two areas of Thailand – “urban Bangkok” (university educated consumers) and 
“provincial Ranong” (non-university educated consumers) – capturing a wide array of potential 
difficulties and barriers in interpreting nutrition labels. All participants were given real snack 
packages and asked to describe terms or phases on nutrition labels. They were asked to compare 
food choices and were encouraged to talk about their practical experience and actual difficulties 
in using nutrition labels. Consumer suggestions to improve nutrition labels were also noted in 
this paper. Results reported here help label makers understand what consumers want and how to 
create more consumer-friendly nutrition labels.  
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CHAPTER 6: NUTRITION LABELLING, SOCIO-DEMOGRAPHIC 
FACTORS AND FOOD INTAKE AMONG THAIS 
 
Chapter 6 presents Paper 4 in the thesis. It is published by British Food Journal and analysed 
the associations among socio-demographic factors, nutrition label experiences, and food 
consumption. This paper used data from the overarching Thai Cohort Study (TCS) survey that 
began in 2005 to investigate the health-risk transition in Thailand. At the 2013 TCS follow-up, 
contact was made with 42,750 distance learning Open University adults aged 23 to 96 years 
residing nationwide. Information was gathered on nutrition label experiences (read, understand, 
and use), socio-demographic factors (sex, age, location, region, religion, household size, 
education, occupation, and monthly income), and consumption frequency of four indicator 
foods (instant food, carbonated soft drinks, sweet drinks, and milk). Results describe the 
different likelihoods of nutrition label experiences (read, understand, and use) in different socio-
demographic groups. They also document the good impact of nutrition labels on better eating 
choices. The results are helpful to nutrition label policy makers who are devising education 
programs for people with few nutrition label experiences.  
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Abstract
Purpose – The purpose of this paper is to assess the usefulness of nutrition labels in
Thailand during nutrition transition from traditional to modern diets that increase salt, sugar, and calorie
intake and to note socio-demographic interactions and associations with consumption of transitional
processed foods.
Design/methodology/approach – The authors studied 42,750 distance learning Open University adults
aged 23-96 years in 2013 residing nationwide and participating in an ongoing community-based
prospective cohort study. The authors used multivariable logistic regression to relate nutrition label
experiences (“read”, “good understand”, “frequent use”), socio-demographic factors, and consumption of
four transitional foods. These foods included “unhealthy” instant foods, carbonated soft drinks, and sweet
drinks, or “healthy” milk.
Findings – Overall, two-thirds reported good understanding and frequent use of nutrition labels. Unhealthy
transition-indicator processed foods were frequently consumed: instant foods (7 per cent), (carbonated) soft
drinks (15 per cent), and sweet drinks (41 per cent). Frequent users of nutrition labels (e.g. females, older
persons, professionals) were less likely to consume unhealthy indicator foods. Those with the most positive
overall nutrition label experience (“read” + “good understanding” + “frequent use”) had the best indicator
food profiles: instant foods (odds ratio (OR) 0.63; 95%CI, 0.56-0.70); soft drinks (OR 0.56; 95%CI, 0.52-0.61);
sweet drinks (OR 0.79; 95%CI, 0.74-0.85); milk (OR 1.87; 95%CI, 1.74-2.00).
Originality/value – Knowledge protected – those with most nutrition label experience were least
likely to consume unhealthy foods. Results support government regulated nutrition labels,
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expanding to include sweet drinks. The study is remarkable for its large size and nationwide
footprint. Study subjects were educated, represent Thais of the future, and show high awareness of
transition-indicator foods.
Keywords Thailand, Processed foods, Nutrition label, Nutrition transition, Socio-demographic
Paper type Research paper
Introduction
Rapidly modernizing traditional societies have diets that are changing from low fat
cereal-based agrarian foods to industrial processed foods, high in sodium and sugar (Kosulwat,
2002; Popkin, 1993). This “nutrition transition” creates prominent risks for increasing burdens
of non-communicable diseases (NCDs) (Anderson, 2014; He and MacGregor, 2008; Karppanen
and Mervaala, 2006; Lim et al., 2014; Popkin, 2015). Nutrient-related risks are important for
diabetes, obesity, hypertension, ischaemic heart disease, and stroke. In addition, sugar and salt
are often hidden ingredients in industrial processed foods that are neither sweet nor salty.
Nutrition labels are promoted by governments to increase public knowledge of calorie and
nutrient intakes (Codex Alimentarius Commission, 2001; Rimpeekool et al., 2015c). Therefore, it
is important that health agencies monitor the impact of nutrition labels on food intake
behaviour to provide evidence for strategies to promote healthy eating.
In Thailand, a leading South East Asian country with a middle income economy, the
nutrition transition is quite advanced and NCDs are now the largest cause (71 per cent) of Thai
mortality (World Health Organization, 2014). Accompanying trends show rising consumption of
industrial processed foods high in sugar, calories, or sodium (Monteiro et al., 2010, 2011). Indeed,
20 per cent of Thai sodium consumption comes from processed foods such as instant noodles
(Supornsilaphachai, 2013). Sugar sweetened beverages have been linked to longitudinal weight
gain in Thailand (Lim et al., 2014) and are contributing to growing problems with obesity and
diabetes (Popkin et al., 2012). Sugar consumption per person per year has tripled from 12.7 kg in
1983 to 36.6 kg in 2011 (Ministry of Public Health, 2013); sugar and salt consumption in
Thailand now double the recommended intakes (Ministry of Public Health, 2011).
In other countries, the impact of nutrition labels on consumers has been related to socio-
demographic factors including sex, age, and education (Campos et al., 2011; Drichoutis et al., 2006;
Ranilović and Barić, 2011; Satia et al., 2005). Since 1998, the Thai Government has used nutrition
labels as a tool to promote healthy diets among the population (Royal Thai Government Gazette,
1998). But in Thailand we know little about label effects or related socio-demographic factors
associated with behavioural outcomes including geographic location, region, income, occupation,
religion, and household size. Processed foods targeted for labelling are sold “prepackaged” and
often “ready-to-eat”. Regulations first required nutrition information panels (NIPs) and later
added guideline daily amounts (GDAs). In Thailand, NIPs and GDAs are mandated only for
specific food products, rather than all. Both were created to respond to consumer concerns about
nutrients in pre-packaged foods, especially sugar, fat, and sodium. NIPs and GDAs are now
widespread in the Thai food market. In 2013, many “ready-to-eat” foods displayed NIPs (75 per
cent) and GDAs (33 per cent) and now the percentages have increased further (Kumsri et al.,
2013). In 2015, another government survey found that 46 per cent of sweet drinks (coffee, tea, and
herbal drinks), 81 per cent of carbonated soft drinks, 66 per cent of instant foods, and 90 per cent
of milk andmilk products displayed nutrition labels (Pong-Utta et al., 2016). In 2016, instant foods
were obligated to have nutrition labelling (Royal Thai Government Gazette, 2016b).
Some foods associated with the nutrition transition have become a focus of labelling because
they are vectors of excess salt and sugar (Baker and Friel, 2014). For example, instant noodles
are the most popular high-sodium pre-packaged food (Sinawat et al., 2009). Also nutritionally
unhealthy are (carbonated) “soft drinks” and “sweet drinks” with added sugar (categorically
separate in Thai) such as iced tea and herb drinks (Lim et al., 2014). In contrast, Thais view milk
as healthy transitional food and promote it at school (Smitasiri and Chotiboriboon, 2003).
426
BFJ
119,2
Do
wn
loa
ded
 by
 1.1
79.
240
.22
3 A
t 0
4:4
2 2
7 F
ebr
uar
y 2
017
 (P
T)
84
Milk is minimally processed and at least nutritionally “neutral” andmay actually protect against
diabetes (Tong et al., 2011). The association between nutrition label experience and consumption
of such transition-indicator foods – three unhealthy and one healthy –would shed light on utility
of the labels but has never been investigated in Thailand.
To address this knowledge gap we studied nutrition labels and transitional foods in a large
nationwide cohort that is part of our ongoing health-risk (and nutrition) transition research in
Thailand. That research is focussed on emerging NCD as incomes rise, mother-child mortality
falls, and nutrition transition proceeds (Sleigh et al., 2008). Here we report Thai nutrition label
experience (reading, understanding, and using labels) and associations with the nutrition
transition as represented by the four transition-indicator foods.
Methods
This research on nutrition label experience is a sub-study within an overarching Thai cohort
study (TCS) that has been described elsewhere (Seubsman et al., 2011, 2012; Sleigh et al.,
2008). The TCS eight year follow-up proceeded throughout 2013 gathering repeat data on
many original socio-demographic, health and behaviour variables, and including new
questions about nutrition labels. Here we analyse the new data on “reading”,
“understanding”, and “use” of the labels, crosslinking with other cohort data on personal
socio-demographic attributes and transitional food consumption.
Study population and data collection
The members of TCS were 87,151 home-based distance learning Sukhothai Thammathirat
Open University (STOU) students residing all over Thailand. Generally cohort members
displayed considerable variation of socio-economic status, lifestyle, personal behaviours,
and were similar to the profile of their community. In 2005, they responded to the baseline
questionnaire, representing well the Thai population for sex ratio, median age, religion,
ethnicity, regional distribution, and median income (Sleigh et al., 2008). Also, TCS
represented well the distance learning student body studying at STOU in 2005 (Seubsman
et al., 2012). In 2005, when the Open University cohort began, the prior education level of
cohort members was junior high school (4 per cent), high school (45 per cent),
diploma/certificate (27 per cent), and university degree (24 per cent). In 2005, TCS members
had completed more education than the general Thai population (grade 9: 100 per cent vs
43 per cent; grade 6: both 100 per cent).
Among TCS members, 60,569 (70 per cent) responded at the four year follow up in 2009
and 42,785 (71 per cent) at the eight year follow up in 2013. For each survey (baseline, four
and eight year) a questionnaire was developed and pretested with small groups of
on-campus STOU students. Whenever possible, standard validated questions were used.
The baseline questionnaire (20-pages) collected socio-demographic, cultural, environmental,
behavioural, dietary, and health information; the four and eight year questionnaires were
shorter (ten pages) and made repeat observations on changeable variables and added new
questions according to current research topics.
In 2013, the eight year follow-up was conducted and included new questions on nutrition
labelling as well as diet indicators (see indicator foods section). We also recorded repeat data
for age, sex, geographic location, urbanization, household size, education, occupation, and
income. After excluding monks and prisoners (n¼ 35), who cannot go shopping, 42,750 TCS
members remained for analysis.
Study measures and definitions
Socio-demographic factors. In 2013, respondents fell into three age groups: 23-34, 35-49, and
⩾ 50 years. We noted location of residence (urban or rural), region (six categories), the
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number of people in the household, and income categories. Participants were studying at
university in 2005 and had completed years 9-12 of high school. Occupation was elicited by
the question “Which of the following best describes your primary occupation?” Most of
those not responding to this question were not in paid employment or had retired.
Information on religion (Buddhist, Muslim, Christian, and other/none) was obtained from the
baseline survey in 2005.
Nutrition labels. Four questions on nutrition labels were included in the 2013 follow-up
questionnaire. The first three questions focussed on key label experiences (“read”,
“understand”, “use” – see below). In the fourth question we asked “Would you like to see
additional nutrition labels on food products?” (yes/no).
Read “Have you ever seen nutrition labels on food products?” Responses were “seen and
read”, “seen not read”, and “unaware”. Responses were dichotomized, contrasting the first
experience category (“read”) with the last two experience categories (combined as “not read”).
Understand “How well do you understand the information presented on nutrition
labels?” Possible responses included “understand fully”, “understand most information”,
“understand some information”, “do not understand information but I know it
has potential”, and “do not understand information or its potential”. The first two
responses were collapsed into “good understanding” and the other three responses into
“not good understanding”.
Use “How often do you use information from nutrition labels on food products to assist
your food purchasing decision?” Possible responses included “every time I shop”, “often”,
“sometimes”, “seldom”, and “never”. The responses were combined so that “every time” and
“often” became “frequent use” and other responses as “infrequent use”.
For analysis, responses to the questions on read, understand, and use were dichotomized
into coherent binary variables. This balanced cell numbers and facilitated interpretation of
the results. It also enabled use of logistic regressions which were easily adjusted for
covariants.
Indicator foods. Focussed on the nutrition transition, diet was assessed using a simplified
food frequency instrument developed (in Thai) for four indicator foods – “instant foods”,
“soft drinks”, “sweet drinks”, and “milk”. Examples given for instant foods were instant
noodles, for soft drinks were coke and pepsi, for sweet drinks were green tea, iced coffee,
and herbal drinks, and for milk were fresh, UHT, or powder milk. These four indicator foods
were adapted from food items investigated in recent Thai national food consumption
surveys (1995, 2003, 2009) (Aekplakorn and Steannoppakao, 2011). They also are prominent
in a recent analysis of processed foods and nutrition transition in Asia (Baker and Friel,
2014). The first three indicator foods studied were considered nutritionally unhealthy
because of high sodium (instant foods which are likely to be noodles) or high sugar
(soft drinks or sweet drinks). The fourth indicator food was considered nutritionally healthy
(milk). For each food respondents were asked: “On average how often do you consume
the following types of food?” Responses scaled from “never or less than monthly”,
“1-3 times/month”, “1-2 times/week”, “3-6 times/week”, and “daily or more”. For analysis,
“frequent” consumption was coded for those who ate the food three or more times/week, and
others were categorized as “not frequent”.
Statistical analysis
Completed questionnaires returned by mail (N¼ 42,785) were scanned and digitized using
Thai Scandevet software. Further editing used SQL and SPSS software. For analysis we
used Stata v14. Individuals with missing data were excluded from analyses. We also
excluded respondents from households with more than 15 people, as they may have been
living in institutions (barracks, temples, prisons). We classified occupations into six
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groups: professional, managers, office assistants, workers, not working or retired, and
unidentified occupation.
We calculated frequencies and proportions for all categorical variables (Table I)
and means and standard deviations (SDs) for age (in the text). Categorical variables included
socio-demographic attributes, label experience variables (read, understand, and use),
and indicator food intakes (instant foods, soft drink, sweet drink, milk).
We constructed multivariable logistic regression models showing the independent
effects of the mutually adjusted socio-demographic variables. The dependent variables
were the label experiences (three outcomes – Table II) and the indicator food intakes
(four outcomes – Table III). Correlation coefficients among independent variables
Attributes na %b Attributes na %b
Sex Household size (people)
Male 19,295 45.1 1 2,513 6.0
Female 23,455 54.9 2-4 26,306 62.4
Age group (years) 5-15 13,350 31.7
23-34 12,127 28.4 Education
35-49 23,984 56.1 Non university 8,603 20.2
⩾50 6,639 15.5 University 33,925 79.8
Location Occupation
Rural 18,913 44.7 Worker 8,044 18.9
Urban 23,434 55.3 Manager 6,023 14.2
Region Professional 11,228 26.4
Central-East 13,107 30.7 Office assistant 13,068 30.8
Bangkok 6,741 15.8 Not working/retired 2,757 6.49
North 8,580 20.1 Unidentified 1,370 3.22
Northeast 8,954 21.0 Monthly income (baht)
South 5,368 12.6 o10,000 9,378 22.2
Religionc 10,001-20,000 15,831 37.4
Buddhist 40,293 94.6 20,001-30,000 9,234 21.8
Muslim 1,491 3.5 W30,000 7,853 18.6
Christian 746 1.8
Other/none 72 0.2
Nutrition label outcomes na %b
Nutrition labels on food? 37,914 89.0
Read 4,708 11.1
Not read
Understand the information on “nutrition labels” 29,452 69.5
Good 12,917 30.5
Not good
Use nutrition labels to assist food purchasing?
Frequent use 27,457 64.4
Infrequent use 15,173 35.6
Like to see additional nutrition labelling on foods?
Yes 40,296 96.4
No 418 1.0
Not sure 1,076 2.6
Frequent consumption of indicator foods (⩾ 3 times/week) na %b
Instant foods 2,966 7.0
Soft drinks 6,169 14.6
Sweet drinks 17,277 40.7
Milk 19,307 45.5
Notes: n¼ 42,750. aSample size may not add to 42,750 due to missing data (0.3-1.1 per cent of variables had
missing values); bsome percentages may not equal 100 due to rounding; cinformation on religion obtained
from the 2005 TCS baseline survey
Table I.
Socio-demographic
attributes, nutrition
label outcomes and
indicator food intakes
of Thai cohort in 2013
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were calculated and were less than 0.6. For each of the seven models, odds ratios (ORs) and
95 per cent confidence intervals were estimated for the socio-demographic factors.
Finally, we estimated associations between label experience variables and consumption of
the four indicator foods (four models – Table IV). To do this, we used the three label experiences
(read, understanding, use) to produce a combined Code (1-5) as follows: (1) “not read” (regardless
Nutrition label experience (OR, 95%CI)
Socio-demographic characteristics Read Good understanding Frequent use
Sex
Male 1.0 1.0 1.0
Female 1.79 (1.68-1.92)*** 1.01 (0.97-1.06) 1.65 (1.58-1.73)***
Age group (years)
23-34 1.0 1.0 1.0
35-49 1.19 (1.11-1.28)*** 1.17 (1.12-1.23)*** 1.22 (1.16-1.28)***
⩾50 1.19 (1.07-1.32)** 1.57 (1.45-1.69)*** 1.39 (1.29-1.49)***
Location
Rural 1.0 1.0 1.0
Urban 0.86 (0.81-0.93)*** 0.89 (0.85-0.93)*** 0.97 (0.93-1.02)
Region
Central-East 1.0 1.0 1.0
Bangkok 0.91 (0.83-1.00)* 0.88 (0.82-0.94)*** 0.92 (0.86-0.98)*
North 1.20 (1.10-1.32)*** 1.20 (1.12-1.27)*** 1.31 (1.23-1.39)***
Northeast 1.14 (1.04-1.25)** 1.12 (1.05-1.19)*** 1.24 (1.17-1.32)***
South 1.25 (1.11-1.40)*** 1.20 (1.11-1.29)*** 1.21 (1.13-1.31)***
Religion
Buddhist 1.0 1.0 1.0
Muslim 1.09 (0.90-1.32) 1.04 (0.92-1.18) 1.15 (1.02-1.30)*
Christian 0.84 (0.67-1.05) 1.09 (0.92-1.28) 0.98 (0.83-1.14)
Other/no religion 1.12 (0.53-2.35) 1.26 (0.74-2.14) 0.74 (0.46-1.20)
Household size (people)
1 1.0 1.0 1.0
2-4 0.95 (0.84-1.09) 1.02 (0.93-1.12) 0.94 (0.86-1.03)
5-15 0.97 (0.84-1.11) 1.01 (0.91-1.11) 1.00 (0.91-1.09)
Education
Non university 1.0 1.0 1.0
University 1.05 (0.97-1.14) 1.14 (1.08-1.21)*** 0.96 (0.91-1.02)
Occupation
Worker 1.0 1.0 1.0
Manager 0.98 (0.87-1.09) 1.17 (1.08-1.26)*** 1.08 (1.00-1.17)*
Professional 1.10 (1.00-1.23) 1.30 (1.21-1.40)*** 1.17 (1.09-1.25)***
Office assistant 0.92 (0.84-1.01) 0.93 (0.88-0.99)* 0.99 (0.93-1.05)
Not working/retired 1.16 (0.99-1.35) 1.08 (0.97-1.19) 1.08 (0.98-1.19)
Unidentified 1.09 (0.89-1.32) 1.16 (1.02-1.33)* 1.26 (1.11-1.43)***
Monthly income (baht)
o10,000 1.0 1.0 1.0
10,001-20,000 1.01 (0.92-1.10) 0.98 (0.92-1.04) 0.98 (0.92-1.04)
20,001-30,000 1.02 (0.92-1.13) 1.07 (1.00-1.15) 1.00 (0.93-1.07)
W30,000 1.05 (0.94-1.18) 1.17 (1.08-1.27)*** 1.01 (0.93-1.09)
Notes: n¼ 42,750. Models are adjusted for all socio-demographic characteristic. *po0.05; **po0.01;
***po0.001
Table II.
Multivariable logistic
regression associating
socio-demographic
characteristics
with nutrition
label experience
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of understanding or use); (2) read, “not good” understanding, and “infrequent” use; (3) read,
“good” understanding but “infrequent” use; (4) read, “not good” understanding, and “frequent”
use; (5) read, “good” understanding, and “frequent” use. Then for each indicator food outcome
we modelled the independent effect of the code and adjusted for all socio-demographic factors.
Frequent consumption (⩾3 times/week)
Socio-demographic
characteristics Instant food Soft drink Sweet drink Milk
Sex
Male 1.0 1.0 1.0 1.0
Female 0.68 (0.63-0.74)*** 0.62 (0.59-0.66)*** 0.79 (0.76-0.83)*** 1.67 (1.60-1.74)***
Age group (years)
23-34 1.0 1.0 1.0 1.0
35-49 0.63 (0.58-0.68)*** 0.55 (0.51-0.58)*** 0.83 (0.79-0.87)*** 0.75 (0.72-0.79)***
⩾50 0.29 (0.24-0.34)*** 0.28 (0.25-0.31)*** 0.52 (0.49-0.56)*** 0.72 (0.67-0.77)***
Location
Rural 1.0 1.0 1.0 1.0
Urban 1.11 (1.02-1.21)* 1.27 (1.20-1.36)*** 1.19 (1.13-1.24)*** 1.00 (0.96-1.05)
Region
Central-East 1.0 1.0 1.0 1.0
Bangkok 0.98 (0.86-1.11) 1.00 (0.92-1.09) 1.15 (1.08-1.22)*** 0.99 (0.93-1.06)
North 1.17 (1.05-1.30)** 0.45 (0.41-0.49)*** 0.82 (0.77-0.87)*** 1.09 (1.03-1.15)**
Northeast 1.21 (1.09-1.35)*** 0.82 (0.76-0.89)*** 0.87 (0.82-0.92)*** 1.05 (0.99-1.11)
South 0.77 (0.66-0.90)** 0.30 (0.26-0.34)*** 0.79 (0.73-0.85)*** 0.94 (0.88-1.01)
Religion
Buddhist 1.0 1.0 1.0 1.0
Muslim 1.33 (1.07-1.64)** 0.82 (0.67-1.00) 1.07 (0.95-1.20) 1.17 (1.04-1.32)**
Christian 1.26 (0.97-1.66) 1.03 (0.83-1.28) 0.92 (0.79-1.08) 0.85 (0.73-0.99)*
Other/no religion 2.79 (1.50-5.20)*** 2.23 (1.31-3.80)*** 1.35 (0.84-2.19) 1.07 (0.66-1.73)
Household size (people)
1 1.0 1.0 1.0 1.0
2-4 0.76 (0.66-0.89)** 1.06 (0.94-1.20) 0.92 (0.85-1.00) 0.94 (0.87-1.03)
5-15 0.81 (0.69-0.95)** 1.21 (1.07-1.38)** 0.97 (0.89-1.06) 0.91 (0.83-1.00)*
Education
Non university 1.0 1.0 1.0 1.0
University 0.78 (0.71-0.85)*** 0.83 (0.77-0.89)*** 0.95 (0.90-1.00) 0.99 (0.94-1.05)
Occupation
Worker 1.0 1.0 1.0 1.0
Manager 0.86 (0.74-1.00)* 1.12 (1.01-1.25)* 1.00 (0.93-1.08) 0.93 (0.87-1.01)
Professional 0.87 (0.77-0.99)* 0.95 (0.86-1.04) 0.90 (0.84-0.96)** 0.91 (0.85-0.97)**
Office assistant 0.94 (0.84-1.05) 1.01 (0.93-1.10) 0.93 (0.88-0.99)* 0.86 (0.81-0.92)***
Not working/retired 0.85 (0.71-1.01) 0.90 (0.78-1.03) 0.77 (0.70-0.85)*** 1.05 (0.95-1.15)
Unidentified 0.77 (0.60-0.99)* 0.97 (0.82-1.16) 0.86 (0.76-0.97)* 0.92 (0.81-1.04)
Monthly income (baht)
o10,000 1.0 1.0 1.0 1.0
10,001-20,000 0.88 (0.79-0.97)* 0.99 (0.92-1.08) 1.09 (1.02-1.15)** 1.04 (0.98-1.10)
20,001-30,000 0.64 (0.56-0.73)*** 0.88 (0.80-0.97)* 1.08 (1.01-1.16)* 0.96 (0.90-1.03)
W30,000 0.44 (0.37-0.52)*** 0.82 (0.74-0.92)** 0.99 (0.92-1.07) 0.98 (0.91-1.06)
Notes: n¼ 42,750. Models are adjusted for all socio-demographic characteristics; *po0.05, **po0.01,
***po0.001
Table III.
Multivariable
association (OR,
95%CI) of socio-
demographic
characteristics with
frequent consumption
of indicator foods
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All multivariable models were saturated (i.e. included all variables assessed) because we
found that the ORs and 95 per cent confidence intervals did not change much when
non-significant variables were removed. This stability of our effect estimates is a result of
the large sample size. Our final models contained all the potential explanatory variables
with OR estimates mutually adjusted for the statistical influence of all other variables in
the model.
Ethical approval
Ethics approval was obtained from Sukothai Thammathirat Open University Research and
Development Institute (protocol 0522/10) and the Australian National University Human
research Ethics Committee (protocols 2004/344 and 2009/570). Informed written consent was
obtained from all participants.
Results
Overall, responses of 42,750 cohort members were analysed for the eight year survey,
including 19,295 men (45.1 per cent) and 23,455 women (54.9 per cent). The mean± SD age
was 40.5± 8.5 years, 6.0 per cent lived alone, 55.3 per cent lived in an urban environment,
and the most frequent household size was 2-4 persons. Participants resided all over
Thailand with the largest groups located in the central-east (30.7 per cent) or Bangkok
(15.8 per cent). Most of the cohort (79.8 per cent) was university educated and the most
frequent occupations were “professional” (26.4 per cent), or “office assistant” (30.8 per
cent). Monthly incomes were modest, with nearly 60 per cent reporting 20,000 baht
(approximately USD$550) or less per month. Responses to the nutrition label questions
indicated 89.0 per cent had “read”, 69.5 per cent had a “good understanding”, and 64.4 per
cent had “frequent use”. Almost everyone (96.4 per cent) “wanted to see additional
nutrition labels”. The participants also reported frequent consumption of indicator foods –
instant foods (7.0 per cent), soft drinks (14.6 per cent), other sweet drinks (40.7 per cent),
and milk (45.5 per cent) (Table I).
Socio-demographic characteristics were examined for bivariate associations with
nutrition label outcomes (read, good understanding, and frequent use). Overall, age, sex,
location, region, religion, household size, education, occupation, and income were all
significantly associated ( po0.05) with at least one label outcome. When explored further,
associations for age, sex, location, region, and occupation were found to be strongly
connected ( po0.001) to at least two of the outcomes.
Label experience Odds ratio for frequent consumption of indicator food (⩾3 times/week)b
Read Understand Use
Combined
Code Instant food Soft drink Sweet drink Milk
0 n/a n/a (1) 1.0 1.0 1.0 1.0
1 0 0 (2) 0.75 (0.65-0.87)*** 0.79 (0.71-0.88)*** 0.98 (0.91-1.07) 1.19 (1.10-1.30)***
1 1 0 (3) 0.75 (0.65-0.87)*** 0.83 (0.75-0.92)*** 0.95 (0.88-1.03) 1.31 (1.21-1.43)***
1 0 1 (4) 0.71 (0.61-0.83)*** 0.56 (0.50-0.63)*** 0.87 (0.80-0.95)** 1.63 (1.49-1.78)***
1 1 1 (5) 0.63 (0.56-0.70)*** 0.56 (0.52-0.61)*** 0.79 (0.74-0.85)*** 1.87 (1.74-2.00)***
Notes: aThe label experience for each descriptive variable (read, understand, use) is shown in binary
form (0¼ no, 1¼ yes). The code reveals the combines label experience as follows: if “read” ¼ 0, Code ¼ (1)
(“understand” or “use” are then not applicable or n/a); if “read” ¼ 1, code for each possible combination ¼ (2)-(5); bthe
model for each indicator food outcome is adjusted for all socio-demographic characteristics. *po0.05; **po0.01;
***po0.001
Table IV.
Multivariable
associations of
combined label
experience with
indicator food intakea
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In multivariable analyses of the three dependent label experience variables (Table II),
adjusted for covariates, female participants had “read” labels more (OR 1.79; 95% CI,
1.68-1.92), and “used” them more frequently (OR 1.65; 95% CI, 1.58-1.73). Increasing age
associated with reading, good understanding, and frequent use of labels with ORs ranging
from 1.17 to 1.57. Living in an urban location was associated with less label “reading” (OR
0.86; 95% CI, 0.81-0.93) and less “good understanding” (OR 0.89; 95% CI, 0.85-0.93) but had
no association with “frequent use” of labels. Compared to participants in central-east
Thailand, Bangkok residents “read” labels less, had less “good understanding” and reported
less “frequent use” with ORs ranging from 0.88 to 0.92. In contrast, people in Southern
Thailand reported they “read” labels more, had a “good understanding”, and had more
“frequent use” with ORs ranging from 1.20 to 1.25. Thai Muslims also “read”, “understood”,
and “frequently used” nutrition labels a little more than the Buddhist group but only the
greater use of labels was significant. Some occupations associated with label outcomes,
especially professionals, whose adjusted ORs for the three label outcomes ranged from 1.10
to 1.30. Monthly income had little association with label outcomes after adjusting for all
other covariates.
Multivariable analysis of independent socio-demographic factors and the four dependent
indicator food outcomes (Table III) showed female participants had less frequent
consumption of instant foods (OR 0.68; 95% CI, 0.63-0.74), soft drinks (OR 0.62; 95% CI,
0.59-0.66), and sweet drinks (OR 0.79; 95% CI, 0.76-0.83), but more frequent consumption of
milk (OR 1.67; 95% CI, 1.60-1.74). Increasing age and rural residence associated with less
frequent consumption of all indicator foods, as did residence in the southern region.
University educated participants were significantly less likely to consume instant foods and
soft drinks, but not sweet drinks and milk. There was a strong inverse association between
income and frequent consumption of instant foods.
Finally, we analysed the associations of overall label experience, combining the three
experience variables into one composite code (Table IV). People who only read nutrition
labels (without good understanding or frequent use) were significantly less likely to
frequently consume instant foods and soft drinks, but not sweet drinks, and were
significantly more likely to frequently drink milk. Beyond reading labels, “frequent use”was
associated with lower ORs of frequent consumption for instant foods, soft drinks, and sweet
drinks (ORs range from 0.56 to 0.87) and higher OR for milk intake (OR 1.63; 95% CI,
1.49-1.78). Respondents with the most label experience – “reading” plus “good
understanding” plus “frequent use” – had the strongest association with indicator foods,
lowering ORs for frequent instant foods (OR 0.63; 95% CI, 0.56-0.70), soft drinks (OR 0.56;
95% CI, 0.52-0.61), and sweet drinks (OR 0.79; 95% CI, 0.74-0.85) while boosting the OR for
frequent consumption of milk (OR 1.87; 95% CI, 1.74-2.00).
Discussion
This Thai study systematically assesses the value of nutrition label experience and its
association with food consumption. The results enlighten an under-researched area –
nutrition label use and changing diets in South East Asia. The topic is important and
Thailand is a regional leader in the ongoing nutrition transition. These countries share
similar food cultures and some are contemplating the introduction of nutrition labels to
combat the transition’s health effects.
Except for their generally higher education, the 42,750 cohort adults who participated in
our study were geographically and socio-demographically similar to the general Thai
population. Overall, 89 per cent of the cohort reported “reading” nutrition labels and about
two-thirds reported “good understanding” or “frequent use”, so for all three experiences
nutrition labels were reaching the study population. Females, those age 50 years or more,
and rural or southern residents were the socio-demographic groups with strongest positive
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statistical associations with nutrition label experience (read, understand, use). As well, these
groups had less frequent consumption of unhealthy indicator foods (instant foods,
carbonated soft drinks, and sweet drinks) and more frequent consumption of (healthy) milk.
These relationships persisted after adjusting for many covariates.
Our findings agree with international studies that show women tend to have better diets
than men and are more likely to eat fruit and fibre, avoid high-fat foods, and limit salt
(Wardle et al., 2004) and are more likely to read and use nutrition labels (Campos et al., 2011).
This gender differential is attributed to negative social and psychological effects from
obesity (Ferguson et al., 2009) and also to greater interest in health. We also found that older
adults were more likely to use nutrition labels than others, a result that contrasted with the
majority of studies (Campos et al., 2011). However, older Americans use labels significantly
more ( po0.01) than younger persons (Stran and Knol, 2013). Chronic diseases usually
appear with ageing and may spark an increased interest in healthy diets and label use
(Andreas and Panagiotis, 2005).
Our study also found that Thai cultural geography interacts with nutrition labelling.
Bangkok respondents were substantially less likely to read them compared to respondents
from all other regions. We also found little difference in the nutrition label use for rural and
urban Thais in sharp contrast to a US report showing 40 per cent less use for rural adults
(Chen et al., 2012). Indeed, rural Thais may have better nutrition behaviour than urban
counterparts as urbanization leads to dietary transition to processed foods (Kelly et al., 2010).
In Thailand, rural people are less overweight than urban people (Aekplakorn et al., 2007).
Recent nationwide research using a random sub-sample of the TCS showed that
85 per cent do some shopping in supermarkets that sell pre-packaged processed foods high
in salt, fats, and sugars. However, Thai rural residents retain good access to fresh food
markets although supermarkets selling labelled packaged goods, are expanding rapidly in
these areas and fresh food markets are receding in cities (Kelly et al., 2014). This transition
points to an urgent need for nutrition labelling to help Thais understand the content and
healthiness of their newly adopted diets.
We also observed regional differences with the highest odds for reading nutrition labels
in the Southern region and in the North. Notably these two culturally distinctive regions also
had the highest fruit and vegetable consumption in Thailand reported by the National
Health Examination Survey IV in 2009 (National Health Examination Survey Office, 2009).
As well, we noted a tendency for Muslims to use nutrition labels a little more than others.
This could reflect compliance with Islamic dietary restrictions. So in Thailand both culture
and religion are associated with nutrition label use.
We found that education level had a positive statistical association with label experience
and higher education associated with less frequent consumption of instant foods and soft
drinks. But we did not have much variation of education due to the nature of our cohort.
However, in another (qualitative) study of nutrition label use among Thai consumers, we
found other label attributes could mediate education effects including readability, technical
jargon, unobtrusive location, and suspected truthfulness (Rimpeekool et al., 2015b). We also
found education must align with positive attitudes and accepting beliefs to motivate use
(Rimpeekool et al., 2015a). As well trust in the safety and quality of the food supply could
influence Thai consumers who feel more confident of traditional (unlabelled) food from fresh
markets (Banwell et al., 2016). A recent systematic review of trust in food supply systems
shows research on this important topic remains very limited (Tonkin et al., 2015).
We found professional people and managers were more likely than others to understand and
use nutrition label information and were less likely to report frequent consumption of instant
foods. A recent report from Canada showed low socio-economic status associated with poor
label comprehension (Sinclair et al., 2013). High income earners reported lower consumption of
instant foods and soft drinks. Others have reported that higher income associates with increased
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vegetable or fruit intakes as these products are purchased for their healthiness rather than value
for money (Konttinen et al., 2013; Satheannoppakao et al., 2009).
This report complements a recent National Food Consumption Survey of Thailand in
2009 which produced similar consumption frequencies for instant foods, soft drinks, and
sweet drinks (after allowing for methodological differences) (Aekplakorn and
Steannoppakao, 2011). Our report also supports two earlier unpublished surveys each
based on random samples of 2,000 people drawn from all regions, with estimates for label
understanding for both NIP and GDA of about 60 per cent (Food and Drug Administration
Thailand, 2010; Yodtheun et al., 2013).
Some limitations and strengths of our study should be noted. First, participants were
educated so for outcomes related to education level it was not possible to generalize
results. Otherwise, cohort members were socio-demographically similar to the Thai
population. Second, data are based on self-administered responses to mailed
questionnaires but cohort members are used to complex information received by mail.
Questionnaires were quite long (10-20-pages) so special interest in one or two questions
would have little influence on overall responses (Chen et al., 2012). Generally we have
found that study drop out from TCS is related to residential mobility and not to health
outcomes (Sleigh et al., 2008). Third, our qualitative study, based on in-depth 30-45 minute
interviews, produced supportive information (Rimpeekool et al., 2015a). As well, further
support comes from formal validations of several TCS questionnaire responses including
weight, height, waist circumference, medical outcome Short Form 36, and hypertension
(Lim et al., 2008, 2009, 2012; Thawornchaisit et al., 2014). Fourth, we do not have direct
information on food purchases. However, other studies have found that nutritional label
use contributes to healthier food consumption or reduced consumption of “unhealthy”
foods (Azman and Sahak, 2014; Drichoutis et al., 2006; Guthrie et al., 1995; Kreuter et al.,
1997; Wills et al., 2009).
The nutrition transition risks considered in this study relate to high intake of sugar and
sodium, especially noted among males, urban dwellers, the less educated, and those with
lower monthly income. These groups interact less with nutrition labels and have less
healthy diets. Nutrition label education and health promotion should target these groups to
increase understanding and stimulate healthy eating behaviour. Also, sweet drinks should
now be required to have nutrition labels. Our previous qualitative research shows that Thai
nutrition labels can be improved for readability and understanding in line with the
improved labels launched recently by the USA (US Food and Drug Administration, 2016).
We also note that other nutrition interventions are coming to Thailand. MOPH now has a
“Health Logo” which approved foods can display (Royal Thai Government Gazette, 2016a)
and the Thai Food and Drug Administration proposes a sugar tax (Sattaburuth, 2016).
Further studies could help nutrition labelling policies for Thai consumers. These include
the revision of nutrient and serving size reference values and investigation of Thai consumers
for visual attention and cognitive processes in relation to labels, testing new research methods
such as “eye-tracking technology”. Overall, we need a deeper understanding of label
experiences in relation to health knowledge, motivation, and psychology. We will then be in a
position to explain and modify food-related behaviour. As well we need a better
understanding of the industrial impact of nutrition labelling regulations and that will require
systematic study of all the main categories of processed food manufacturers.
Conclusion
Our nationwide study of nutrition labels in transitional Thailand showed most respondents
read the labels but fewer used the information. Our study participants were of modest
means but were well educated. Socio-demographic factors (e.g. income, sex) strongly
associated with nutrition label experiences (read, understand, use) and frequent intake of
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indicator foods typical of the nutrition transition (instant foods, soft and sweet drinks, milk).
Nutrition label experiences were strongly and significantly associated with consumption of
transition-indicator foods. These results arise in a South East Asian country that recently
defeated malnutrition but now confronts an equally important new community nutrition
challenge (Chavasit et al., 2013; Kosulwat, 2002). Overall, our study supports the use
of nutrition labels in Thailand and lends weight to the government’s planned introduction of
mandatory NIP on all pre-packaged foods.
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CHAPTER 7: THAI NUTRITION LABELLING, HIGH BLOOD 
PRESSURE, HIGH BLOOD LIPIDS, AND OBESITY  
 
Chapter 7 presents Paper 5 in the thesis. It is a manuscript submitted to PLOS ONE. It ascertains 
the associations between nutrition label use and indicators of nutritional chronic disease. Data 
were received from the Thai Cohort Study participants (see description in Chapter 6) including 
42,750 distance learning Open University adults who responded to the 2013 survey 
questionnaire. Information gained from the survey included nutrition label experiences (read, 
understand, and use), occurrence of obesity and nutrient-related non-communicable diseases 
(NCDs) including high blood pressure and high blood lipids, cohort characteristics (sex, age, 
location, household size, monthly income, physical activity, alcohol consumption, and smoker 
status). Results report the proportion of nutrition label users among morbidity groups – obesity 
and two nutrient-related NCDs. It also shows the association between nutrition label 
experiences (read, understand, and use) and self-reported nutrient-related NCDs. Results here 
enable better promotion of nutrition labelling to reach target sub-populations at risk. 
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Abstract 1
Objective: Our objective was to investigate the associations between nutrition label 2
experience, obesity and nutrient-related NCDs in Thai consumers. Nutrition labels have been 3
promoted for nearly two decades in Thailand to educate people about healthy eating and to 4
combat nutrient-related non-communicable diseases (NCDs). But little is known about how 5
nutrition labels are experienced and whether they are linked with better health. 6
Methods: A cross-sectional study was undertaken with a nationwide cohort of 42,7507
distance learning Thai adult students enrolled in an Open University in 2013. We measured 8
exposure as nutrition label experience (read, understand, use). Health outcomes were high 9
blood pressure, high blood lipids, and high Body Mass Index (overweight at risk and 10
obesity). Multivariate logistic regression was used to determine the association between 11
nutrition label experience and health outcome adjusting for sociodemographic attributes,12
physical activity, smoking, and alcohol intake.13
Results: Frequent nutrition label use varied by cohort attributes and health outcomes and was 14
least for those with low physical activity and high blood pressure. Being male, older, an 15
urban resident or with low physical activity was associated with increasing high blood 16
pressure and high blood lipids. Compared to those who read, understand and use nutrition 17
labels, participants who did not (read, understand, and use), were more likely to report high 18
blood pressure (Adjusted Odds Ratio 1.33; 1.17-1.51), high blood lipids (AOR 1.26; 1.14-19
1.39), and obesity (AOR 1.23; 1.13-1.33), but were not more likely to be overweight at risk 20
(AOR 1.06; 0.97-1.16).  21
Conclusions: We found cross-sectional associations between low nutrition label experience 22
and increased likelihood of high blood pressure, high blood lipids, and obesity among Thai 23
adults. Nutrition label education should be promoted as part of a public health approach to 24
appropriate food choices and better lifestyles to reduce obesity and nutrient-related NCDs.   25
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Introduction 26
The major goals of nutrition labelling on food packages are to help consumers select 27
healthy foods and to combat widespread, serious nutrient-related diseases. For example, 28
overweight or obesity contributes to the death of 3.4 million people globally [1]. In Thailand, 29
the prevalence of nutrient-related disease and obesity has increased over time to become a30
national public health problem [2]. Diets have become less healthy and physical activity31
levels have decreased [3]. Thais now consume more processed foods containing high levels 32
of sugar, fat and sodium, and little fibre [4] which are associated with obesity and non-33
communicable diseases (NCDs) [5, 6]. Nutrition labels have been promoted for nearly two 34
decades in Thailand to reduce the consumption of unhealthy foods. But we still know little 35
about how labels are experienced by Thai consumers and whether they are associated with 36
health outcomes.  37
Previous studies, mostly in North America and Europe, have shown that use of 38
nutrition labels can shift consumers to healthier food consumption patterns [7-9]. Compared 39
to non-users, nutrition label users have lower intakes of fat and cholesterol and higher intakes 40
of fruit, vegetables, and fibre [10, 11]. Even college students, who are not focused on the 41
importance of healthy meals, have healthier diets if they read nutrition labels [12].  42
Consumers who use serving size information on nutrition labels reported eating 150 kcal less 43
per day than those who were non-label users [13].  Patients with chronic diseases who were 44
advised to use nutrition labels consumed less energy, saturated fat, carbohydrates, and sugar, 45
and more fibre than non-label users [14]. 46
The experiences of nutrition labels among Thai consumers with nutrient-related 47
NCDs has not been investigated. Here we report on a cross-sectional study of the associations 48
104
between nutrition labelling and nutrient-related NCDs building on data from a large existing 49
cohort study of adult Thai open-university students residing nationwide. 50
51
Methods 52
The Thai Cohort Study (TCS) began in 2005 when distance learning adult students, 53
residing nationwide and enrolled at Sukhothai Thammathirat Open University (STOU), 54
returned a baseline survey and agreed to a longitudinal study of the health-risk transition [15]. 55
Cohort members were of modest means and stayed in their communities but expected to 56
progress because of better education. At baseline they reported their childhood and current 57
environment, occupation, socio-demographic attributes, personal behaviour, transport, well-58
being, illness, and injury.  In 2013, 42,785 cohort members responded to the 8-year follow-up 59
of the TCS. For this analysis, 42,750 TCS members were included after 35 monks and 60
prisoners were excluded because they do not shop for food. The TCS participants in 201361
were aged 20 to 96 years, with a majority aged 30 to 45 years. They closely represented the 62
Thai population for sex ratio, median age, religion, regional distribution, and median income 63
[15] and were very similar to the body of distance learning students studying at STOU at 64
baseline in 2005 [16]. 65
Questionnaires covered a broad variety of topics including nutrition label experience, 66
socio-demographic attributes, health behaviour, body size, and health conditions. For 67
analysis, respondents were divided into two age groups: <40 and 40+ years. We noted 68
location of residence (urban or rural), household size (1-2, 3-4, or 5+ people), and monthly 69
income (<10000, 10001-30000, >30000 Baht). The question on exercise asked about the 70
number of sessions per week. The responses led to a metabolically-adjusted physical activity 71
(sessions/week)  categorized as 72
105
follows:  low activity (< 3 sessions/ week), medium (4-73
sessions/week) [17]. Alcohol exposure was grouped as follows: non-drinkers, social drinkers, 74
and heavy drinkers [18]. Smoker categories analyzed were as current smokers or non-75
smokers. 76
Three questions about nutrition label experience (read, understand, use) were included in 77
the 2013 questionnaires. Responses to each question were digitized in binary format as 78
follows: 79
Read (Yes/No). Derived from Have you ever seen nutrition labels on food 80
products?  responses were seen not 81
read  or unaware   82
Understand (Good/Not good). Derived from How well do you understand the 83
information presented on food nutrition labels? s were 84
ere 85
86
or .87
Use (Frequent/ Infrequent). Derived from How often do you use information from 88
The 89
responses were  use responses 90
sometimes , seldom , or never   91
In the 2013 TCS survey, Body Mass Index was calculated by the formula (BMI = 92
kg/m2) and categorized using Asian cut- -93
- [19]. Those found to be underweight were 94
excluded (n= 2455, 5.79%) because this category mixes together young people naturally thin, 95
others who seek thinness, and others who are thin due to disease. Self-reported weight and 96
106
height measures in the study population have been validated [20] and our 8-year longitudinal 97
data revealed rapid increase in overweight and obesity in the cohort [21]. Questions were 98
asked about specific doctor-diagnosed diseases including high blood pressure (HBP) and high 99
blood lipids (HBL). HBP responses have been validated [22].  100
Data scanning and editing used Thai Scandevet software. Further data editing used 101
SQL and SPSS software. For analysis we used Stata v14. Individuals with missing data were 102
excluded from analysis. Finally, we created a nutrition label experience  as an exposure 103
dose variable (graded code 1 to code 5) by combining the three experience component 104
measures as follows:  105
not106
(2) read  but and ;107
(3) 108
(4) 109
(5) read  with and .110
We noted cross-sectional associations between this label experience measure and the 111
health outcomes and repeated multiple logistic regressions adjusting for potential 112
confounders  the sociodemographic and health covariates. Adjusted Odds Ratios (ORs) are 113
presented with 95% Confidence Intervals.   114
Ethics approval was obtained from Sukothai Thammathirat Open University Research 115
and Development Institute (protocol 0522/10) and the Australian National University Human 116
research Ethics Committee (protocols 2004/344 and 2009/570). Informed written consent was 117
obtained from all participants. 118
119
107
Results 120
Cohort attributes, nutritional label experience, and health outcome 121
Of the 42,750 cohort members analysed in 2013 (Table 1), 45.1% were males, 51.3% 122
were aged less than 40 years, and 55.3% reported residing in urban areas. About half reported 123
living in a household of 3-4 members. Personal monthly income was reported to be less than 124
10,000 Baht (300 USD) by most respondents (59.6%). Almost half (45.2%) reported medium 125
physical activity (4-11 sessions/week). In this cohort, the prevalence of HBP, HBL, and 126
obese body size were 7.6%, 13.9%, and 30.4%, respectively. Our respondents reported that 127
89% read, 70% understand, and 64% use nutrition labels. 128
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Use of nutrition label information is the final goal for health promotion, so in this 136
initial report the analysis is restricted to the associations of label use. In general, respondents 137
with poor health outcomes reported less use of nutrition labels than their healthy counterparts. 138
139
sessions/ week) were more frequent label users. Heavy alcohol drinkers and smokers reported 140
less frequent use of nutrition labels, compared to non-drinkers and non-smokers. The lowest 141
proportion (47.8%) of nutrition label users was among a group of participants who had both 142
high blood pressure and low physical activity. The proportion of frequent label use was 143
higher (65.4%) among those without HBP or HBL compared to those who had HBP (60.5%) 144
or HBL (60.6%). Overweight or obese respondents used nutrition labels less than the normal 145
BMI reference group (66.1%).  146
Analysis of the distribution among respondents (by sex and age group) of each 147
category of exposure doses  of nutrition label experience reveals the uptake of the labels 148
since first appearing in 1998 (Fig 1). The five exposure categories were not evenly 149
distributed. (exposure code 5) was 150
disproportionately frequent with about half of the cohort reporting this level; to compensate, 151
-4) were disproportionately less than 20%. 152
Frequent use of nutrition labels without a good understanding of the information (exposure 153
code 3) was reported by 13.6% of respondents. Infrequent use with good understanding 154
(exposure code 4) was reported by 10.2% of respondents. Among the age-sex subgroups the 155
highest proportion for the highest dose of nutrition label (exposure code 5) were older age 156
females (59.0%).  157
158
Fig 1 about here.  159
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Association between nutritional label experiences and related health 160
outcomes 161
We performed multiple logistic regressions exploring the relationship between 162
nutrition label experience (code 1-5) and health outcomes adjusting for an array of covariates 163
(sex, age, location, household size, income, and physical activity, alcohol consumption, and 164
smoker status). We found statistically significant associations between nutrition label 165
experiences (code 5 as reference) and reported HBP, HBL and obesity (Table 2). As the 166
(codes 4 to 1) of nutrition labelling fell progressively below the code 5 167
reference there were dose responses with increasing odds for these three adverse health 168
outcomes. Compared to cohort members who read, have good understanding, and frequent 169
use of nutrition labels (i.e. exposure code 5 reference group), those who do not read, do not 170
have good understanding of, and infrequently use labels (exposure code 1) were 1.33, 1.26, 171
and 1.23 times more likely to report having HBP, HBL, or to be obese. Respondents who 172
read and frequently used labels without a good understanding of them (exposure code 3) were 173
more likely to report HBP (OR 1.15; 1.01-1.29), HBL (OR 1.20; 1.10-1.32) but were not 174
overweight at risk, or obese. In the group of overweight at risk there was no statistically175
significant link to nutrition label experiences.  176
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Table 2 Cross-sectional associations between nutrition label experiences and related 177
health conditions adjusted for cohort attributes, Thai Cohort Study 2013 178
Cohort characteristics
N= 42,750
Adjusted logistic Odd Ratios (AOR, 95% Confidence Interval) a
High blood 
pressurea
High blood lipidsa Body Mass Indexb
Overweight at risk Obese
Nutrition label experiences c (Read 
- good understand - Frequent use)
Code (1) No-N/A-N/A 1.33 (1.17-1.51)*** 1.26 (1.14-1.39)*** 1.06 (0.97-1.16) 1.23 (1.13-1.33)***
Code (2) Yes-No-No  1.21 (1.05-1.38)** 1.27 (1.15-1.40)*** 0.92 (0.85-1.01) 1.02 (0.94-1.10)
Code (3) Yes-No-Yes  1.15 (1.01-1.29)* 1.20 (1.10-1.32)*** 0.96 (0.89-1.04) 1.04 (0.97-1.12)
Code (4) Yes-Yes-No  1.09 (0.93-1.26) 1.08 (0.96-1.20) 0.96 (0.88-1.05) 0.93 (0.85-1.01)
Code (5) Yes-Yes-Yes Ref Ref Ref Ref
Sex
Male Ref Ref Ref Ref
Female 0.56 (0.51-0.62)*** 0.75 (0.70-0.81)*** 0.48 (0.45-0.51)*** 0.42 (0.40-0.45)***
Age (years) 1.12 (1.11-1.12)*** 1.09 (1.08-1.09)*** 1.03 (1.03-1.03)*** 1.03 (1.03-1.04)***
Location
Rural Ref Ref Ref Ref
Urban 1.18 (1.08-1.29)*** 1.27 (1.19-1.36)*** 0.99 (0.94-1.05) 1.07 (1.02-1.12)**
Household size (no. person) 0.99 (0.97-1.00) 0.97 (0.96-0.99)** 1.02 (1.01-1.04)*** 1.03 (1.02-1.04)***
Personal monthly income
< 10000 Baht Ref Ref Ref Ref
10001-30000 Baht 1.04 (0.94-1.16) 1.66 (1.54-1.79)*** 1.15 (1.08-1.23)*** 1.07 (1.01-1.14)*
>30000 Baht 1.08 (0.97-1.19) 1.63 (1.51-1.77)*** 1.15 (1.07-1.24)*** 1.11 (1.04-1.19)**
Physical activity d
0-3 sessions/ week 1.60 (1.40-1.83)*** 1.65 (1.50-1.82)*** 1.04 (0.96-1.14) 1.45 (1.35-1.57)***
4-11 sessions/ week 1.26 (1.15-1.38)*** 1.31 (1.23-1.41)*** 1.04 (0.98-1.10) 1.16 (1.10-1.22)***
Ref Ref Ref Ref
Alcohol consumption
Never drinkers Ref Ref Ref Ref
Social drinkers (light) 0.76 (0.69-0.85)*** 0.93 (0.86-1.01) 1.03 (0.96-1.10) 0.92 (0.87-0.98)**
Heavy drinkers/ social 1.04 (0.93-1.16) 0.98 (0.90-1.08) 1.22 (1.13-1.33)*** 1.22 (1.13-1.31)***
Current smoker
No Ref Ref Ref Ref
Yes 1.13 (0.98-1.30) 1.03 (0.91-1.15) 0.80 (0.72-0.89)*** 0.86 (0.78-0.94)**
a Adjusted Odds Ratio for all factors included in the model; *p<0.1; **p<0.05; ***p<0.01; 179
For HBP and HBL, the reference is participants who did not report high blood pressure or high blood lipids as diagnosed by 180
doctors 181
For BMI, the normal BMI is a reference for both overweight at risk and obese analyses.   182
b Body Mass Index (Asian cut-off): normal (BMI 18.5-<23), overweight at risk (BMI 23-<25), obese (BMI 25+) 183
c184
d Physical activity (sessions/ week) are calculated by "2 × strenuous + moderate + walking exercise sessions" 185
e Alcohol consumption: 1) Never drink = non-drinker or ex-drinker; 2) Social drink = social with less than 4 glasses/week; 3) 186
Heavy drink = current regular drinker + social with more than 4 glasses/week 187
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Being male and increasing in age strongly associated (p<0.001) with HBP, HBL, 188
overweight, and obesity. Urban participants had higher Odds Ratios of HBP (OR 1.18; 1.08-189
1.29), HBL (OR 1.27; 1.19-1.36), and obesity (OR1.07; 1.02-1.12). Low physical activity 190
increased risk for HBP (OR 1.60; 1.40-1.83), HBL (OR 1.65; 1.50-1.82), and obesity (OR 191
1.45; 1.35-1.57). Light alcohol drinkers had low odds ratio of HBP but heavy drinkers were 192
at higher risk of being overweight at risk or obese. Smoking status did not statistically193
associate with HBP and HBL but was related to decreasing adjusted odds for overweight at 194
risk and obese. 195
196
Discussion  197
A Thai Food and Drug Administration public health intervention has supported 198
nutrition labelling of food for the last 18 years and this program has reached a large part of 199
the population. Our cohort resides nationwide and over half of the participants were aware, 200
understood and used the information. We found cross-sectional associations between 201
respondents not reading nutrition labels (i.e. unexposed to the intervention) and a higher 202
occurrence of nutrient-related health outcomes (HBP, HBL, obesity) in Thai adults. This 203
study also found that self-reported HBP, HBL, obesity were associated with sex, age, urban 204
residence, and low physical activity.   205
Associations between nutrition label experiences and adverse health conditions have 206
never been explored in previous Thai studies partly due to the relatively low number of 207
disease cases available in the population. Our large study found a lower proportion of 208
frequent nutrition label users among participants with nutrient-related health outcomes which 209
contrasts with the widespread assumption that people with adverse health conditions will use 210
nutrition labels more [23]. Our previous qualitative study found that people who had 211
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developed concerns about their health said they were likely to adopt the use of nutrition 212
labels [24]. It is possible that nutrition label experience was low among those who became 213
diseased and subsequently rose but did not reach the level of non-disease counterparts. The 214
current study is not likely to capture this dynamic transition as we do not have longitudinal 215
measurement of nutrition label experience. 216
In this study, we found similar factors associated with nutrient-related health 217
outcomes and obesity as reported in other studies. Being male and older age were associated 218
with higher risk of HBP, HBL, and obesity. Other studies also show prevalence of HBP was 219
higher among men and older age groups [25-27] while women are less affected than men 220
[28]. Also we found women were more likely to be experienced nutrition label users (read, 221
good understanding, and frequent use). 222
Recent reports show that urbanisation associates with hypertension and obesity [29, 223
30]. We provide more evidence that higher HBP, HBL, and obesity link to urban residence. 224
Light alcohol consumption has sometimes been associated with health benefits [31, 32] but 225
our results are mixed. Social drinkers had lower adjusted odds of HBP but heavy drinkers 226
were more likely to report overweight and obesity. The lower adjusted odds of being 227
overweight and obese among smokers in the study reflects the finding that nicotine reduces 228
appetite leading to lower body weight [33].  229
Our study has some limitations. First, this is a cross-sectional study, so it cannot be 230
used to causally link the impact of nutrition labels to health outcomes due to the possibility of 231
reverse causation. However, this could be explored in the future when new longitudinal data 232
become available. Second, our data on nutrition label experiences was based on respondent 233
self-report and their understanding of information on nutrition labels. It was not feasible to 234
use a questionnaire to ascertain the determinants of their levels of understanding. 235
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Nevertheless, our study adds to existing limited evidence on the patterns of nutrition label use 236
and health in a large nationwide adult sample.  237
We have demonstrated that the population enrolled in 2005 were similar to the 238
general Thai adult population for age, sex, region, religion, and ethnicity [15]. In addition the 239
enrolled cohort represented well the student body at STOU and cohort attrition at follow up 240
in 2013 was minimized by an array of successful methods [16, 34]. The attrition that did 241
occur mostly effected young unmarried urban males and this group were relatively unaffected 242
by the health outcomes measured and reported [35]. Also our cohort consists of Open 243
University adults who contain a higher proportion of high school completers than the average 244
for the Thai population. It is likely that a lower fraction of the general Thai population will be 245
nutrition label users than in our more educated sample. But cohort members are of modest 246
socio-economic means and remain embedded in their communities. By their educational 247
attainment they point the way to the Thais of tomorrow.  248
We found that nutrition label non-users are statistically more likely to have HBP, 249
HBL, and obesity. Also participants with these adverse health conditions and with low 250
physical activity levels were considerably less likely to use nutrition labels. It is possible that 251
people with lower physical activity levels are less willing, or able, to address their health 252
conditions.  More research with this group would help explore this in greater depth.  253
254
Conclusions255
The use of nutrition labels has the potential to help people prevent obesity and 256
nutrient-related NCDs. The Thai government could disseminate more widely information 257
about the value of nutrition labels to assist with appropriate food choices.  258
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CHAPTER 8: DISCUSSION AND CONCLUSIONS 
8.1 Overview 
This is the final chapter of the thesis. In the first section, there is a brief summary of results 
followed by an outline of the structure of the chapter. Then the key findings for the results 
chapters are noted and connected to the research questions and related hypotheses, each of 
which is disproved or not disproved. The significance of the thesis, strengths and limitations, 
and future questions are reviewed. The public health policy implications for enhancing utility of 
the nutrition labels in the future are considered.  
The aim of this thesis was to describe the current situation of Thai nutrition labelling and to 
generate evidence for policies to enhance the utility of future labels. Nutrition labelling has been 
used in Thailand as a nutrition intervention for the last two decades but the attempt by 
government to combat nutrition problems has a much longer record than that. However, that 
long previous record had addressed a different problem – child malnutrition, which had receded 
by the early 1990s and was no longer a public health problem when nutrition labels were 
introduced in 1998 (6, 10). The labels were directed at a new set of nutrition problems related to 
excess energy and nutrient intake which emerged about this time. These novel problems of 
nutritional excess in Thailand have contributed to rising prevalence of obesity and nutrient-
related non-communicable diseases including diabetes, high blood pressure, cardio- and 
cerebro-vascular diseases, and chronic kidney disease.  
The nutrition transition described above involves a change in diet from traditional agrarian 
foods to modern energy-dense processed foods (high in sugar, fat and sodium), accompanied by 
many socio-demographic changes along with changes in personal behaviour. These effects are 
supported by higher order factors such as modern international trade, weakened sovereign 
power, and internationally constrained food labelling regulations. Developing countries today 
are disadvantaged when proposing new food regulations due to lack of scientific expertise and 
the capacity to produce supportive information. This disadvantage has also affected Thailand 
and research on the topic has been limited. There were no international publications about Thai 
nutrition labelling until this thesis. The emerging problems connected to nutrition transition 
frame the research on nutrition labelling presented here. 
The research reported here was performed as interlocking components – historical, qualitative 
and quantitative. The historical component investigated the evolution of labelling, the 
qualitative component added information about food behaviour and use of nutrition labels, and 
the epidemiological component quantified the relations among consumer behaviour, nutrition 
labels, food consumption, and health status. The thesis reveals a “Thai food and nutrition 
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labelling transition” from the era of imported food products to manufacture in-country of 
diverse industrial processed foods. Nutrition labelling involves not only public health issues but 
also connects with many other considerations affecting food production, storage, and trade.  
The five result chapters of the thesis (Chapters 3 to 7) contain the main findings of the five sub-
studies. Each of these chapters contains one scientific article that is published or submitted, and 
each article presents its own discussion and conclusion. Here in Chapter 8 the Thesis Discussion 
reviews the connections among chapter results, providing a picture of the current situation for 
Thai nutrition labelling and consumers. This chapter is organized around the six research 
questions and related hypotheses as specified in the Introduction (Chapter 1). The strengths and 
limitation of this research are described and future research is suggested. Finally, this chapter 
reviews the significance of this thesis, noting the contribution to public health and implications 
for nutrition policies.  
8.2 Key findings 
Research question 1  How did Thai food and nutrition labelling evolve?  
Hypothesis [1A]  Thai food labelling policies began with food safety.  
       [1B]  When Thailand began to industrialize and joined world trade, it used 
international standards in labelling. 
Research question 1 is investigated in the historical food policy paper in Chapter 3. The food 
and nutrition labelling transition in Thailand has a long history involving consumer protection 
and public health for more than 100 years. Thai food laws began in 1927, aiming to protect 
consumers from adulterated low quality foods, mostly imported products such as skimmed milk. 
These early food laws focused on food safety requiring disclosure of additives and preservatives 
inserted in foods as new industrial processes.  
Thailand began to industrialize following World War 2 and joined the Codex Alimentarius 
Commission, the United Nations (UN) agency setting international standards for food, food 
production, and food safety. This agency has been managed by the Food and Agriculture 
Organization of the United Nations (FAO) and the World Health Organization (WHO) since 
1962 and Thailand joined in 1963 as a pioneering member country. From the early 1960s, the 
food industry and associated regulation in Thailand has always been influenced by international 
standards and guidelines which set the framework for the World Trade Organization (WTO) 
now guiding international trade, including food and agriculture.  
Thailand has over half a century of experience with international trade laws and food standards 
and it balances the international and national demands as a routine component of its economy. 
Despite this extensive experience there is still tension between international and national 
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standards dealing with foods. Labelling has been a part of Thailand’s food system since the 
1920s but it was not until 1979 that a comprehensive law was passed dealing with labels. This 
Food Act of 1979 drew on Codex Alimentarius experience which had accumulated through its 
long-running food labelling committees. Later the Codex standards for nutrition labelling began 
to appear in the 1980s and Thailand passed its first laws on these labels in 1998. Thai nutrition 
labels continue to evolve with the addition of Guideline Daily Amounts (GDA) now 
complementing the initial Nutrition Information Panel.  
The development of Thai food and nutrition labelling represents a substantial contribution from 
a South East Asian middle-income setting. Thai nutrition labelling has been influenced by the 
USA and Europe, but has mostly followed international Codex approaches and reflects a long 
trade experience with many countries.  
I conclude that Hypotheses 1A and 1B are not disproved. 
 
Research question 2  What factors influenced Thai nutrition labelling policies? 
Hypothesis   [2A]  Thailand balances international rules with local needs  
            [2B]  Thai nutrition label format followed US nutrition labels. 
        
The historical paper in Chapter 3 addresses this question. The nutrition labelling regulations in 
Thailand did not follow US nutrition labels but were inspired by the pro-label declaration in 
Rome of the 1992 International Conference of Nutrition. This conference concluded that 
nutrition labels provide an excellent communication route to convey nutrition information to 
consumers. The Thai nutrition labels were eventually launched in 1998 and were shaped by 
Codex Alimentarius guidelines. Nutrition labels are seen as education tools to combat poor 
nutrition as agreed by many countries including Thailand at the 1992 Rome conference. Thai 
nutrition labels were also created to assist Thai food exporters. The labels were created along 
Codex Alimentarius guidelines but the appearance was similar to US nutrition labels. At that 
time US nutrition labels had a high regard internationally because they were based on the best 
science. Also influential when nutrition labels are constructed are the WTO rules for Technical 
Barriers to Trade. These WTO rules create some national tension.  
Hypothesis 2A is not disproved. Codex Alimentarius, and international trade have more 
influence on Thai food and nutrition labelling policies than any specific country.  
Hypothesis 2B is disproved. Thai nutrition labelling did not usually follow US nutrition labels, 
a conclusion based on evidence presented in Chapter 3 of this thesis.  
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Research Question 3  What are the knowledge, attitudes, behaviours, and beliefs of Thai 
consumers about nutrition labels? 
Hypothesis [3]  Nutrition label users are more educated and more exposed to the media. 
Research question 3 is investigated in the paper presented in Chapter 4 which derived from the 
qualitative research including 14 Bangkok residents and 20 Ranong residents, southwest 
Thailand. A combined Knowledge-Attitude-Behaviour and Health Belief Model (KAB+HBM) 
was devised to understand label use. From the interview data, it was apparent that nutrition label 
users could be classified into four major groups: competent users, confused users, aware non-
users, and unaware non-users. “Confused users” had problems using information on the labels 
or became confused with other labels looking similar. “Aware non-users” lacked motivation 
even though they were aware of the labels.  
In general, more educated participants were more likely to use nutrition labels with good 
understanding. However, this study also found many educated non-users of nutrition labels who 
lacked motivation or prioritized other attributes of foods such as price and taste. Motivation for 
food purchase arises from many sources that may be far from nutrition labels such as annual 
health check-up scares, post-partum weight gain, changing appearance, and fear of illness and 
obesity. Today, there are many sources of media and people have access to television, 
workshops, and books. The internet provides the most interactivity for consumer self-learning 
although the information is not always accurate. The information obtained for this study 
revealed that there are many influences on food choices and nutrition labels are part of this 
mixture of factors in play when Thai consumers purchase foods. 
I conclude that Hypothesis 3 is not disproved. But it is not always true that people who are 
highly educated and exposed to media and education are nutrition label users. The study found 
highly educated participants who were “aware non-users”, who knew the benefit of labels, but 
did not use them due to lack of motivation. 
 
Research Question 4  What kind of difficulties and barriers confront consumers in 
understanding nutrition labels in Thailand? 
Hypothesis [4]  Information on nutrition labels requires a high literacy and numeracy to 
understand. 
Research question 4 is investigated in the paper presented in Chapter 5. The data derived from 
the 34 in-depth interviews of Bangkok and Ranong residents. This study of difficulties and 
barriers revealed that the current nutrition labels need to be improved. There are many problems 
making consumers ignore nutrition labels and they are often constrained by low literacy and 
numeracy, lack of knowledge about diet-health relationships, doubt about the truthfulness of 
Chapter 8: Discussion and Conclusions 
 
127 
 
nutritional information, and low awareness of nutrition labels, especially GDAs. The interviews 
revealed five barriers to label utility – small font size, many other non-nutrition food labels of 
similar appearance, technical terms, word repetition on NIPs, and unobtrusive GDA location.  
Overall, problems for nutrition labels emerged in two ways – readability and interpretation. 
Each component on a nutrition label could be more readable and consumers could be educated 
about nutrition. Some suggestions are made to confront these difficulties and barriers. 
I conclude that hypothesis 4 is not disproved. Thai nutrition labels require high literacy and 
numeracy. Beyond the hypothesis, this thesis also found more information for improving 
nutrition labels and these five barriers are discussed above.  
 
Research Question 5  How do socio-demographic factors associate with nutrition label 
experiences and with food choices? 
Hypothesis [5A]  Some population sub-groups are more likely to use nutrition labels than 
other subgroups. 
Hypothesis [5B]  People with more experience of nutrition labels will have better food 
choices. 
Research question 5 is investigated in the paper presented in Chapter 6. The data derive from 
the 8-year (2013) follow-up of the large nationwide Thai Cohort Study (TCS, n=42,750). This 
study analysed the association between nutrition label experience (read, often use, and good 
understanding) and socio-demographic factors (sex, age, location, region, religion, household 
size, education, occupation, and monthly income). More than half of the participants reported 
they read the nutrition labels (89.0%), have good understanding (69.5%), and frequently use the 
information (64.4%). Females, older age groups, rural dwellers, and southern region residents 
were more likely to read nutrition labels (p<0.001). Religion, household size, education level, 
occupation, and monthly income were not associated with reading nutrition labels. 
For understanding nutrition labels there was no difference between sexes. But other 
sociodemographic factors were strongly associated with reading, understanding or using 
nutrition labels in Thailand. For example, older age groups, university educated, rural dwellers 
and southern residents were all much more likely (p<0.001) than their respective counterparts to 
report good understanding of nutrition labels. Religion and household size had no linkage to 
understanding nutrition labels. But occupation was important and professionals were more 
likely (p<0.001) than other occupations to report understanding nutrition labels. Those with 
monthly incomes of more than 30,000 baht showed significantly better understanding than the 
low-income control group (<10,000 baht). 
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Use of labels also varied with some sociodemographic associations. Females, older age groups 
and professionals were all more likely (p<0.001) to use nutrition labels than their counterparts. 
There were no difference for label use according to location of residence, education levels, 
household size, and monthly income.  
Thailand appeared to be well advanced in the nutrition transition from agrarian to industrial 
processed foods. The response to research question 5 focused on food choices related to the 
transition, tracking three industrial foods (instant foods, carbonated soft drinks, sweet drinks) 
and one minimally processed “modern Asian food” (milk). The four transition-indicator foods 
thus included three (unhealthy) processed foods high in sugar and sodium and one (healthy) 
food. Participants reported frequent consumption of indicator foods – instant foods (7.0%), soft 
drinks (14.6%), other sweet drinks (40.7%), and milk (45.5%).  
Socio-demographic factors associated with processed food consumption. Females, older age 
groups, and rural dwellers were all less likely to frequently consume instant foods, soft drinks, 
and sweet drinks. Higher monthly income participants tended to consume less processed food. 
Nutrition labels were associated with consumption of indicator foods. Participants who read, 
had good understanding and frequently used nutrition labels had lower odds of unhealthy food 
intake and higher odds of healthy food intake. These odds for unhealthy foods were protective 
and significant as follows: instant foods (OR 0.63, 95%CI 0.56-0.70), “carbonated” soft drinks 
(OR 0.56, 95%CI 0.52-0.61) and sweet drinks (OR 0.79, 95%CI 0.74-0.85). In contrast the odds 
for healthy food intake were significantly increased for milk (OR1.87, 95%CI 1.74-2.00). 
I conclude that hypothesis 5A is not disproved. Sex had no association with understanding of 
nutrition labels but other sociodemographic factors were associated with label reading or use.  
I conclude that Hypothesis 5B is not disproved. Participants with more nutrition label 
experience (read, understand, frequent use) were less likely to consume unhealthy foods and 
more likely to drink milk. 
 
Research Question 6  How does nutrition label experience relate to obesity and nutrient-
related NCDs (high blood pressure, high blood lipids)? 
Hypothesis [6]  Proportions of nutrition label users in groups with obesity and nutrient-
related NCDs are higher than among people without the problem. 
Research question 6 is investigated in the paper presented in Chapter 7. Thailand now faces 
serious population health problems due to the increasing prevalence of obesity and nutrient-
related NCDs including high blood pressure and high blood lipids. Nutrition labels are an 
education tool aiming to promote healthy eating and combat such health problems for the last 
two decades. But we know little about the proportion of nutrition label users among people with 
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these NCDs. The data for investigating this research question derive from the 8-year (2013) 
follow-up of the large nationwide Thai Cohort Study (TCS, n=42,750) as described for the 
previous research question.  
The analysis for research question 6 is focused on the proportion of nutrition label users in 
relation to three nutrient-related health problems (high blood lipid, high blood pressure, and 
obesity) and their associations. From the 2013 survey, the proportion of nutrition label users 
was 60.5% in participants with high blood pressure, 60.6% in participants with high blood lipid, 
and 61.5% in participants with obesity (BMI ≥ 25). Among people without high blood pressure 
or high blood lipids, the nutrition label user proportion was 65.4% and for people with normal 
(BMI 18.5-23.0) it was 66.1%. This study found an association between nutrition label 
experiences (read, understand, and use) and nutrient-related NCDs and obesity. Participants 
with no nutrition label experience (not read regardless of understand and use) are more likely to 
report nutrient-related NCD of high blood pressure (OR 1.33, 95%CI 1.17-1.51), high blood 
lipids (OR 1.26, 95%CI 1.14-1.39), and obesity (OR 1.23, 95%CI 1.13-1.33). However, we also 
noted that the impact of nutrition label utility on long-term health outcomes should be further 
investigated when longitudinal data is available. 
I conclude that Hypothesis 6 is disproved. The proportion of nutrition label user is lower 
among the diseased or obese groups than the normal cohort members. Participants, who read, 
understand, and frequently use nutrition labels have significantly fewer diet-health problems.   
8.3 Limitations and strengths of this thesis 
The main advantage of this thesis is that it uses a combination of methods resulting in a 
pioneering historical review, substantive qualitative field studies and quantitative analysis of a 
large-scale nationwide epidemiological cohort. This triangulation of research on Thai 
consumers, nutrition labels and processed foods would be expected to increase the validity of 
the information. This helps to explain consumer behaviour and related factors from many 
perspectives. However, each study has some limitations and strengths to consider.   
The historical study (Chapter 3) was constrained by destruction of old documents before they 
could be scanned into electronic form. This happened with one archival repository that 
potentially contained relevant material. In addition, some rare pictures of old processed food 
advertisements were ruined by the floods of 2011. However, the strength of this study is also 
related to access, which was unrestricted and successful for a wide variety of historical source 
material. Information identified included rare books, old newspaper articles, and notifications of 
laws. This study also gained valuable information from Thai experts who were involved in 
drafting nutrition labelling laws. All collected information allowed us to understand the 
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evolution of nutrition labelling in its historical context which in turn explained both why and 
how the current situation developed in Thailand. So the historical study strengthens the thesis. 
For the qualitative research (Chapters 4 and 5), the study was based on a relatively small 
number of participants (n=34) and was not intended to be statistically generalized to the whole 
Thai population. However, data were self-validating by the process social scientists call 
“saturation” whereby some answers constantly recur and yield stable in-depth information (42). 
Qualitative interviews allowed us to explore individual lifestyles and health concerns, especially 
important for obtaining information from less educated participants.  
There was one other feature that was very useful and which probably increased the volume and 
validity of the information obtained. The feature relates to the culture and language of the 
researcher who is a Thai national fluent in her first language. Accordingly, the qualitative 
research was never constrained by confusion or misunderstanding of culture or language. 
Furthermore, the researcher could explore nuance and subtlety that would not be apparent to a 
non-Thai investigator. This role as a cultural insider confers emic status on the investigator who 
then can get closer to the truth than etic (cultural outsider) counterparts (227).  
For the quantitative research (Chapters 6 and 7), questions were introduced on labelling in 2013 
at the 8-year follow-up and occupied half a page or 5% of the 10 page questionnaires. This 
space constraint was partly offset by incorporating and analysing other collected data that 
occupied 35% of the questionnaire, dealing with sociodemographic attributes, food choices, and 
health status – topics that covered several pages. The sample of distance learning Open 
University Thai adults in the cohort may not generalize well to the Thai population. TCS 
participants were better educated than the general population and this restricted information 
about the influence of education on utility of nutrition labelling. However, TCS results can 
show what Thailand will be like in the future when the general population is better educated 
than now. Fortunately these data are based on responses to mailed questionnaires (self-
administered) and distance learning students can do this well.  
Regarding health status, analysis of survey data was limited to only three diet-health problems 
(obesity, high blood pressure, and high blood lipid) due to the number of diagnosed cases. For 
kidney disease, which may connect to looking for sodium content on nutrition labels, the cases 
are too few in number to allow for multiple logistic regression analysis. Results allow us to 
report 2013 cross-sectional associations between nutrition label experience and various reported 
health problems but longitudinal diet-health data are not available yet.  
One other feature of the qualitative and quantitative data obtained for this research is that both 
datasets are relatively large within the usual constraints of the method used. This is helpful for 
gaining confidence in the results and is particularly important in conferring statistical power on 
the many estimates of epidemiological associations in the quantitative TCS report. Study size 
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should therefore be considered a strength of the quantitative research, boosting the statistical 
significance of the epidemiological measurements. And the substantial data size, which is 
somewhat larger than usual for such qualitative research, also confers high descriptive power for 
beliefs, understanding and behaviours explored. 
8.4 Future research 
To make the appropriate changes to future nutrition labels, Thailand needs more nutrition label 
research focused on both nutrition labels and consumers. We need to investigate the utility of 
each element of Thai nutrition labels, and we need to understand the influences of nutrition 
labels on consumer eating choices and health status.   
Consumer eating and lifestyle have been transformed over the last two decades but the reference 
values for nutrition labelling are still the same. Recommended Daily Intakes (RDIs) and 
standardized serving sizes need to be revised and need to respond to nutritional problems as 
they prevail in the Thai population now. Also, the new standards have to work closely with 
industry and take account of the ongoing nutrition transition.  
Nutrition label design influences consumer reading behaviour but self-reported data on nutrition 
labels may not be enough to gain deep information for improving the design. It is also difficult 
to evaluate consumer attention and response to label components (228). Further Thai research 
could adopt new methods such as “eye-tracking technology” to measure visual attention and this 
will help us understand consumer attention and cognitive processes, leading to a better label 
design.  
For more understanding of consumer behaviour, further research requires more comprehensive 
questions with a large number of participants. Questionnaires would include more in-depth 
information on basic nutritional knowledge, nutrition label tests, health status, and food recall. 
These would help researchers understand the association between consumer knowledge, 
background, health motivation, nutrition psychology, nutrition label design and use behaviour. 
These are benefits expected from improved consumer psychological and nutrition education.  
Influences of long-term use of nutrition labels on health outcomes are still questioned. 
Longitudinal studies on the effects of labels on food choices are required to clarify the temporal 
direction of influences connecting labels and health. Further studies could be performed in 
collaboration with the Thai Cohort Study to explore this unanswered question. 
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8.5 Significance of this thesis 
Information on nutrition label development in Thailand published in international journals was 
not available when this thesis was planned and executed. Some information had been published 
in Thai without multivariable analysis or other adjustments for confounding. There was also 
limited unpublished information as university theses on various aspects of the topic and in 
conference posters reporting market surveys of packaging and consumer studies of NIP and 
GDA.  
This thesis appears to be the first organized historical record of the Thai processed food industry 
and related food and nutrition labelling. Such an integrated understanding of the historical 
context is a significant advance in our knowledge. This information is now available in a 
published international journal article as an open access Food Policy paper. This paper is 
presented in Chapter 3 and more historical information is included in the Introduction (Chapter 
1) and Literature Review (Chapter 2) of this thesis. Future research on nutrition labelling in 
Thailand will now be able to take account of the historical record and this should help to frame 
better questions. Furthermore, future researchers will understand better the variety of national 
and international influences and the challenges and tensions that have a long historical imprint.  
Other components of the thesis, particularly the qualitative in-depth interview research 
(Chapters 4 and 5), begin to address the challenges and lay a clear pathway for the future. Thai 
policy makers have been able to appreciate consumer difficulty with nutrition labels via 
qualitative research reported from other countries. But consumer interviews about nutrition 
labels had never been reported in Thailand. It appears that this thesis maybe the first published 
qualitative study of this topic in Thailand and it provides local insight into consumer difficulties 
with nutrition labels.  
This information is significant and timely because Thai nutrition labelling requires substantial 
revision to improve consumer understanding and utility. The labels must become more readable 
and the information presented must be easier to interpret and focused on current nutritional 
challenges posed by the ongoing nutrition transition and the changing food behaviours. The data 
provide information on problems never mentioned before, such as confusing nutrition labels 
with other labels, repeated words, unobtrusive location of GDA, and consumer lack of 
motivation (even if educated) when not interested in nutrition. Policy makers should be aware 
that some consumers take little interest in nutrition. This is significant as it indicates that 
education alone will not be enough as many consumers lack motivation to read the labels. 
The quantitative component of research for this thesis is on a large nationwide scale due to the 
connection with the Thai Cohort Study. The analysis revealed an association among nutrition 
label experience (read, understand, use), sociodemographic factors, and processed food 
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consumption. These findings are significant for Thailand, providing new information at the 
population level and suggesting that transitional food choices may be improved when there is 
understanding and use of nutrition labels. It is apparent that socio-demographic factors will be 
important influences on future strategies for nutrition labels in Thailand. The analysis also 
contributes information about nutrition label use in relation to diet-health diseases that have not 
been investigated in large Thai populations. These topics need more work to understand how to 
integrate the information into future promotional campaigns.  
8.6 Public health implications 
The findings of this thesis have public health implications for Thailand. First, by providing 
historical information on the context and genesis of nutrition labelling, future research on this 
topic can be more relevant and aware of potential tensions related to international trade. Second, 
by showing what consumers want, the research points the way to improvements needed for 
future labels. Third, the information obtained from the fieldwork and from the TCS data reveals 
the problem of aware (unmotivated) nutrition label non-users and the potential for education to 
better link nutrition and health. This would increase the utility and impact of nutrition labels in 
transitional Thailand. More details on the implications are given below.  
8.6.1 Scientific support for food labelling  
The historical study showed Thailand is now a large global food trader with considerable 
international experience of food and nutrition labels. But Thailand is also a developing country 
and is scientifically unequal when compared to the USA or EU. Such inequality limits the 
production of defensible supporting evidence for labelling reforms if they are challenged 
through the WTO as Technical Barriers to Trade. This happened when the attempt to introduce 
multiple traffic light nutrition labelling was defeated in 2006.  
The thesis also shows how nutrition labelling relates to both public health and international 
trade and politics. Researchers on this topic need to understand the history and context as they 
seek ways to improve the impact of nutrition labelling in Thailand. They also need to be aware 
that Thailand should match its global food trade eminence with a similar high standard of 
supportive food science and local consumer protection. That it does not make the required 
investments is a consequence of being a developing economy and shows that even for a food 
trader of Thailand’s experience and importance the infrastructure to succeed internationally is 
yet to appear and is urgently needed.  
8.6.2 Improvement of nutrition labelling  
The qualitative research revealed that current Thai nutrition labels need to be improved. Details 
emerged on the nature of the problems. The implications were that nutrition labels need 
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appropriate font size, less repetition, less clutter, more distinctive design, and better location. 
This research leads on to the need for more sophisticated measurement of perception and 
cognition in relation to nutrition labels of the future.  
8.6.3 Nutrition label promotion  
The thesis research reveals barriers and difficulties with implications for the promotion of better 
nutrition using nutrition labels as the information channel. The quantitative epidemiological 
research showed that frequent nutrition label experiences (read, understand, and use) associated 
with better eating choices (less unhealthy foods, more healthy foods). The implications are that 
nutrition labelling is reaching some of the population to good effect. But it will be necessary to 
motivate consumers and boost population belief connecting nutrition and health. People with 
diagnosed diet-health disease should be encouraged to use nutrition labels to assist their food 
choices. Consumers can be more selective when choosing foods and can be better informed 
about the ongoing nutrition transition and the risks that come with it.  
Information Technology is already boosting consumer knowledge. The qualitative research 
reported in this thesis found that consumers use the internet and social media as knowledge 
sources for food choices. Applying social media to nutrition label promotion and campaigns 
would be another way to educate consumers. Developing mobile applications and generating 
messages or pictures would be another way that Information Technology can help consumers 
more easily understand information on nutrition labels in the future.  
 8.6.4 Nutrition labelling and health  
Food prepared at home in Thailand is now being replaced with ready-to-eat and processed food 
containing high sugar, fat, and sodium and this links to pandemic obesity and nutrient-related 
NCDs. The thesis research found associations between nutrition label experience and health 
status. The proportions of nutrition label users in groups with obesity and with nutrient-related 
NCDs are lower than in normal groups. The implications are that obesity and NCD risk groups 
require more education so that nutrition labels can assist their food choices. These groups 
already have health motivation to change their eating behaviour and increase their use of 
nutrition labels but are limited by their knowledge level. Health services, especially diabetic and 
hypertension clinics, should prepare and provide more nutrition label information for this group. 
Longitudinal research in Thailand on nutrition label behaviour and health impact is needed. 
8.7 Scientific contribution 
Some elements of the thesis make a contribution to science. For example, the historical paper 
reveals the evolution of nutrition labelling in Thailand and that information frames the research 
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agenda today. This contribution goes beyond Thailand and shows other countries one pathway 
to understanding their situation with nutrition labels.  
Another scientific contribution emerged from the qualitative study in relation to educated non-
users who lack motivation to use the labels. This group had not been clearly identified before 
although they form a potentially large part of the future problem and fit well in the Health Belief 
Model used for the qualitative study. The technique used for this study component included 
open-ended questions and these were very useful and should be employed in future research.  
The quantitative epidemiological study revealed positive linkages between good food choices 
and nutrition label experience. Also, cross-sectional associations between nutrition label 
experience and lower prevalences of obesity and nutrient-related NCDs were found. This is 
encouraging and suggests that longitudinal research could lead to scientifically justifiable 
population interventions. Follow-up in the TCS or similar longitudinal health research with 
other groups should resolve questions about final benefits of improved nutrition labelling in 
Thailand. This is important for Thailand and for many of the other countries at a similar stage of 
nutrition transition. Nutrition labelling has substantial potential to benefit populations 
confronting obesity and nutrient-related NCDs. 
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1. Rimpeekool W, Seubsman S, Banwell C, Kirk M, Yiengprugsawan V, Sleigh A. Use of 
nutrition labels among educated Thai adults: socio-demographic factors and motivations.  The 
12th Asian Congress of Nutrition (ACN2015); 14 - 18 May 2015; Yokohama, Japan, 2015. 
(Poster presentation) 
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2. Rimpeekool W, Banwell C, Seubsman S, Kirk M, Yiengprugsawan V, Sleigh A.  
Motivations and barriers of using nutrition labels in Thai consumers.  2015 RSPH student 
conference; 19 October 2015; Australian National University, Canberra, Australia, 2015. (Oral 
presentation) 
 
Introduction/Background: Nutrition labels have been used on Thai food packages since 1998 
but there is little information on Thai consumer responses to the labels. To understand the 
impact of nutrition labels, Thai consumer responses towards motivation and barriers are 
required. The study aimed to provide the important qualitative information for improving Thai 
nutrition label promotion and related educational strategies. 
Methodology: Semi-structured qualitative 45 minute in-depth interviews using open-ended 
questions were performed with 34 participants (14 urban TCS and 20 non-TCS rural 
participants) to explore motivations and barriers relating to use of nutrition labels. Real snack 
packages were used and interviews were video recorded and analysed by Atlas.ti.  
Results: Overall, most (25 participants) reported that they were aware of nutrition labels but 
only one-third (10 participants) used, and derived any benefit from them. We found that 
considered use of nutrition labels reflected an interplay between consumers’ knowledge, 
attitude, and beliefs. We identified four difficulties (low awareness, suspected truthfulness of 
information, low literacy and numeracy, and insufficient nutrition knowledge), and five barriers 
(confusing labels, small font size, technical terms, repeated words, unobtrusive location) that 
impeded consumer use of nutrition labels.  
Conclusions: To increase the use and usefulness of nutrition labels, we suggest practical ways to 
amend promotional strategies. Reducing those identified difficulties and barriers would enhance 
consumer understanding of information on nutrition labels. Results of this study identify issues 
that contribute to the better design of nutrition labels and will contribute to better nutrition 
education strategies in the future. 
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3. Rimpeekool W, Seubsman S, Banwell C, Kirk M, Yiengprugsawan V, Sleigh A. Evolution 
of Thai food and nutrition labelling policy: health transition, consumer protection, and food 
industry.  21th Biennial Conference (Asian Studies Association of Australia, ASAA 2016); 5-7 
July 2016; Australian National University, Canberra, Australia, 2015. (Oral presentation) 
 
Today Thai food products are increasingly recognised by global consumers and associated with 
high quality safe foods. However, to get to this point Thailand underwent a transition from a 
subsistence agricultural society to a modern middle-income state with a large food industry 
producing for domestic consumers and the world market. Many challenges and tensions at play 
in the evolution of Thai food labelling have never been analysed. Our study is the first to review 
the historical evolution of Thai food and nutrition labelling policies. A total of 189 documents 
including government e-database, publications, and archival materials regarding Thai food 
labelling dated between 1908 and 2014 were examined and analysed.  All information was 
summarized with annotations describing the laws, specific notifications and relevant ancillary 
information. For over a century Thai food labelling regulations evolved interacting with 
domestic economic development and international trade. Initially, Thai food labelling protected 
consumers from adulterated foods especially imports in 1910s. It began to involve international 
standards in the 1960s when Thailand became a food exporter. Now, nutrition and health 
influence food labelling. Many regulations and laws have emerged, especially in 1998 (nutrition 
labelling) and 2011 (GDA labelling). Thai consumers are increasingly aware of nutrients and 
government measures responded with consumer-friendly label. But domestic protection is in 
tension with the rules of the global food trade. Future food label policies in many countries will 
face challenges in balancing consumer protection, free trade agreements, and adherence to 
international guidelines. 
 
Keywords: food label, nutrition, policy, trade, tension 
 
 
 
 
 
 
 
Nutrition labelling and Thai consumers 
 
158 
 
4. Rimpeekool W, Kirk M, Yiengprugsawan V, Banwell C, Seubsman S, Sleigh A. Impact of 
nutrition label use and other factors on frequency of sugar sweetened beverage consumption in 
Thailand. Australian Epidemiological Association Conference (AEA2016); 14-16 September 
2016; Australian National University, Canberra, Australia, 2016. (Oral presentation) 
 
Background: Sugar consumption reduction is a priority in many countries. Nutrition labels on 
packaged foods to reduce sugar intake have been promoted for decades. In Thailand, consumers 
are often unaware of the sugar content of their sugar sweetened beverages (SSBs) and 
overweight prevalence is high and rising. 
Objectives: To inform nutrition education strategies, we explore factors associated with frequent 
SSB consumption. We also consider whether nutrition label usage associates with reduced 
consumption of SSBs. 
Methods: We conducted a quantitative nationwide survey in 2013 with 42,750 community-
based distance learning adult Sukhothai Thammathirat Open University (STOU) students 
residing all over Thailand. A questionnaire collected information including socio-demographic 
factors, height and weight, nutrition label experience, and SSB consumption. Carbonated soft 
drinks (CD) and other sweet drinks (SD) were analysed separately. 
Results: More than 60% of participants use nutrition labels to assist food choices. About 41% of 
our participants reported frequent consumption of SD and 15% reported frequent consumption 
of CD. Male, younger aged, obese, urban living, or lower educated participants more often 
consumed SSBs. Participants with higher education or income consumed less SSBs. Frequent 
nutrition label use associated with lower odds of frequent consumption of CD (OR=0.66, 
95%CI=0.62-0.70) and SD (OR=0.82, 95%CI=0.79-0.86).  
Discussion/Conclusions: More than half of participants use nutrition labels to assist food 
purchasing. Label users consume less SSB but males, urban dwellers, and the obese consume 
more. Better targeted nutrition education could enhance the impact of nutrition labels by 
improving consumers’ ability to determine the healthiness of their foods. 
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5. Rimpeekool W, Kirk M, Yiengprugsawan V, Banwell C, Seubsman S, Sleigh A. 
Associations between socio-demographic factors, nutrition label experiences, and processed 
food consumption in Thai adults. The 10th Thailand Congress of Nutrition (TCN2016); 18-20 
October 2016 Bangkok International Trade & Exhibition Centre, Bangkok (BITEC), 2016. 
(Poster presentation)
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APPENDIX C 
  
DOCUMENTS USED IN INTERVIEWS 
 
 
This appendix contains all documents used for 34 in-depth interviews including the list of 
questions, information sheet, and informed consent (Chapters 4 and 5).  
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Interview question guideline 
 
This is an interview question guideline submitted to Australian National University Human 
Research Ethics Committee. Each participant was face-to-face interviewed for 30–45 minutes 
using semi-structured questions with open-ended approach adapted from Grounded Theory.  
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APPENDIX D  
 
 
THAI COHORT STUDY 2013 FOLLOW-UP QUESTIONNAIRE 
 
This appendix contains the original Thai and translated English questionnaire used in 2013 Thai 
Cohort Study follow-up. The survey included questions about nutrition label experience, socio-
demographic factors, consumption frequency of certain foods, and health status – all used for 
analyses in Chapters 6 and 7. Also available was an array of repeat measures that were part of 
the overarching longitudinal Thai Health-Risk Transition Project.  
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  Questionnaire 
Thai Health Research Project 2013  
   
 
 
 
 
addsend 
                                      
        
 
 
Dear Thai Cohort Study members    TCSID     
 
    With all of your much valued help our Thai Health Research Project has achieved substantial success.  
Analysing the information you have provided in your questionnaire responses has helped us understand better the risks 
to Thai peoples’ health. 
  It is now time for us to follow up again on the health of our members.  The further information you provide 
here will help us assess the health of Thai people and be of benefit to all of Thai society. The project follows strict 
ethical standards and all of your personal information will be held in the strictest confidence. Your name and address 
will be kept separately from your other data and will only be used to contact you.   Your continued involvement in this 
project is completely voluntary, and if you wish to withdraw at any time please inform us.   
  If you are the person whose name appears on the document above and you are willing to continue 
participating in this health research project based at Sukhothai Thammathirat Open University please write your name 
and sign this form below.   When you have completed the questionnaire please return it in the envelope included here. 
You do not need to attach a stamp. 
 
(Name).......................................................... Date........./........../........ 
(Mr/Mrs/Miss ....................................................................................) 
 
If you have any doubts or concerns or need more information on the project please contact us on      
- during business hours. Thanks and regards. 
  
          (Associate Professor Sam-ang Seubsman) 
 Director Thai Health Research Project 
 
This page will be separated 
and treated as confidential 
 
 tcsid 
sign1  
sign2 
dsign 
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   Your assistance in filling out this form is very important for the success of our research project.  We 
need to know if your name, address or other details have changed from those shown on the front of the 
envelope.  
 
 
 
 
Have you changed your name-surname, address or telephone number from those shown on the front 
cover of this questionnaire? 
Please place a cross  in the appropriate boxes . Please use a blue or black pen 
Have not changed name-surname, address or telephone number 
There has been a change to my personal information as follows 
Name-surname   Address    Telephone number 
 Please give details below 
 
 
First Name...............................................    .................................................................................   
..........................................    ........................................    .......................................
........................................................    ..............................    ......................  
..................................................      
..........................................................  ..................................................... 
................................................................  ......................................................................... 
  
  
 
First Name...............................................    .................................................................................   
..........................................    ........................................    .......................................
........................................................    ..............................    ......................  
..................................................      
..........................................................  ..................................................... 
................................................................   
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0 3 
 
 
 
 
             Information on you and your work 
A1 Sex   Male  Female               
A2 When were you born (according to your Citizen ID Card)
  
            a2bd          a2bm                a2by 
(eg / /   if born January please put) 
A3 Where is your current residence located?  
 Countryside  City/town  
A4 How long have you lived at your current residence?  
 years (eg if you have lived there 3 years please 
write   Years) 
A5 How far in kilometres is it from your current 
residence to each of the following places? (kms) 
              Distance 
Place 
Less 
than 5 
kms 
5-10 
kms. 
11-20 
kms 
More 
than 20 
kms 
Supermarket/ 
minimart a5n1     
ATM  a5n2     
Hospital a5n3     
Post office a5n4     
District office a5n5     
School a5n6     
Traffic light a5n7     
Fresh market a5n8     
Bus stop a5n9     
Motorcycle taxi 
stand a5n10     
Internet café a5n11     
 
A6 In the past 5 years, has the area where you 
currently live become more urbanized? 
 Yes  No  Unsure 
A7 How many people live at your current residence? 
 people (including you)  
(eg if there are 3 people please put  )    
   
A8 At present do you have any paid employment? 
 Yes  No 
 
A9 At present how many hours of paid work do you do 
per week?   hours/week 
 
A10 How secure do you feel about your job or career 
future in your current occupation? 
 Not at all secure  Moderately secure 
 Secure  Extremely secure 
 
A11 Which of the following best describes your 
primary occupation? (Please choose only one answer) 
 Senior manager  Middle manager
 Professional (eg accountant, doctor, academic) 
 Skilled worker (eg carpenters, hairdresser, craftsman) 
 Office assistant 
 Agricultural or fisheries worker
 Factory or assembly worker 
 Elementary worker (non-physical) (eg courier) 
 Elementary worker (physical) (eg construction)
 Other, please explain................................ 
      
Go to question  
 
2   4 
 Instructions: Use a blue or black pen to put a cross  in the  next to the selected choice to get to this image 
Select one answer except when told “You may choose more than one answer.” For numeric answers, write 
number(s) clearly in the box(es) - one number per  box. eg    2   4 
1 2 a1 
   
1 2 a3 
 a4 
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A12 In the past 12 months, have you experienced 
uncomfortably hot temperatures in your workplace 
arising primarily from one of the following causes? 
(Please choose only one answer) 
  I am not bothered by high temperatures at work 
  Heat from working outdoors 
  Heat from machinery or production processes
  Heat from working in a vehicle
  Heat from work in a stuffy/poorly ventilated building 
  Other, please explain...............................
 
A13 In the past 12 months, when you experienced the 
workplace heat exposure described in question A12, 
what was your reaction? (You may choose more than one answer) 
  No reaction 
 Mild discomfort
 Prickly heat/ heat rash 
 Headache/migraine
 Nausea or vomiting
 Severe dehydration
 Dizziness/ fainting with sweating
 Heat stroke (disorientation /elevated body temp   
but no sweating) 
 Muscle cramps
 Low blood pressure 
A14 What is your personal average monthly income? 
    baht 
  3,001 - 7,  baht 
  7,001 - 10,  baht 
  10,001 - 20,  baht 
  20,001 - 30,  baht 
    baht 
 
A15 What is your household’s average monthly income? 
    baht 
  3,001 - 7,  baht 
  7,001 - 10,  baht 
  10,001 - 20,  baht 
  20,001 - 30,  baht 
    baht 
A16 What is your highest level of education (not including 
any current studies)? 
 Junior high school or equivalent 
 Completed high school or equivalent 
 Post-high school diploma or certificate 
 Bachelor or higher university degree 
A17 What is your current marital status? (Please choose
only one answer) 
 First marriage 
 Remarried 
 Separated (but not divorced) 
 Divorced   Widowed   Never married 
A18 If not currently married, do you have a partner?
 Yes and we live together  Yes but don’t live 
 Don’t have a partner 
 
A19 How tall are you?  cms (without shoes)     
A20 What is your weight now?  kgs 
 (eg if your weight is  kgs write   ) 
A Do you currently care for a chronically ill/disabled/ 
or frail family member or other person you know?
 Yes                 No        
A  How many hours per week do you care for this 
chronically ill/disabled/or frail person?     
   hours/ week 
A  How many years have you cared for the person  
mentioned above?  years 
A  What type/s of care do you provide to the person 
mentioned above? 
(You may choose more than one answer) 
 Help prepare food or eat
 Help bathe  Help getting dressed     
 Mobility (moving the person)
 Help going to temples/attending religious activities 
 Shopping and/or providing daily food 
 Emotional support/cheering up
 Cognitive care (helping to understand) 
 Financial support  Other 
Go to question  
Go to question  
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B1 Overall how would you rate your health in the past 
4 weeks? 
 Excellent     Very good       Good 
 Fair              Poor                 Very poor 
 
B2 During the past 4 weeks, how much did physical 
health problems limit your usual physical activities 
(such as walking or climbing stairs)? 
 Not at all           Very little 
 Some                 Quite a lot    
 Could not do physical activities 
B3 During the past 4 weeks, how much difficulty did 
you have doing your daily work, both at home and 
away from home, because of your physical health? 
 None at all         A little bit  
 Some                 Quite a lot  
 Could not do daily work 
B4 How much bodily pain have you had during the 
past 4 weeks? 
 None                 Very mild    Mild 
 Moderate          Severe          Very severe 
 
B  During the past 4 weeks, how much energy did you 
have? 
 Very much       Quite a lot    Some 
 A little               None 
 
B  During the past 4 weeks, how much did your 
physical health or emotional problems limit your usual 
social activities with family or friends? 
 Not at all              Very little  
 Somewhat            Quite a lot 
 Could not do social activities 
B7 During the past 4 weeks, how much have you been 
bothered by emotional problems (such as feeling 
anxious, depressed or irritable)? 
 
 Not at all          Slightly       Moderately 
 Quite a lot        Extremely 
 
B8 During the past 4 weeks, how much did personal or 
emotional problems keep you from doing your 
usual work, school or other daily activities? 
 Not at all           Very little 
 Somewhat         Quite a lot 
 Could not do daily activities  
B9 In the past 4 weeks,  to what extent has your health 
limited you in any of the following physical 
activities? 
 
 
 
 
 
 
B10 In the past 4 weeks, have you had pain in your low 
back (in the area shown in the diagram)? 
 Yes 
 
 No     
   
B11 If yes, was this pain bad enough to limit your usual 
activities or change your daily routine for more 
than one day? 
 Yes                   No 
Your general health 
Go to question  
Limitation for the following 
physical activities 
Not 
at all A little A lot 
Climbing a flight of stairs  b9n1    
Walking one hundred metre b9n2    
Bending, kneeling or stoopi b9n3    
Dressing yourself b9n4    
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B12 Adults can have up to 32 natural teeth. How many 
of your own teeth do you have? 
 None                 - teeth 
 -  teeth       20 teeth or more 
 
B13 Do your teeth or dentures currently cause you…. 
(You may choose more than one answer) 
Discomfort speaking    Discomfort swallowing 
Discomfort chewing     Loss of social confidence 
 Pain                               None of these 
 
 
C1 How much support do you feel you get from each of the following groups. (please place a cross  in the box which 
best applies to you for each question) 
 Very little A little Quite a lot A lot Not  applicable 
Family  c1n1      
Neighbours c1n2      
Friends c1n3      
Employee/ supervisor c1n4      
 
C2 In the past 4 weeks how much of the time did you feel…?(please place a cross  in the box which fits best for each question) 
 
Your feelings 
(in the past 4 weeks) 
All of the 
time 
Most of the 
time 
Some of 
the time
A little of 
the time 
None of the 
time 
…so sad nothing could cheer you up?  c2n1      
…nervous? c2n2      
…restless or fidgety? c2n3      
…hopeless? c2n4      
…everything was an effort? c2n5      
…worthless? c2n6 
…happy? c2n7      
 
C3 How often do you feel self-conscious or worried in the company of others because of your weight? 
 Often                          Sometimes      Never 
C4 Regarding your current body size: Do you feel you need to 
 Gain weight               Lose weight  Stay the same 
C5 In the past 12 months, have you modified your diet to  Gain weight  Lose weight  Did not modify diet 
 
C6 How often do you have trouble controlling your food intake?     Often         Sometimes       Never 
Your Life 
  
 
 
 1 2 
3 4 b12 
b13n1 b13n2 
b13n3 b13n4 
b13n5 b13n6 
3 1 2c3 
3 1 2c4 
3 1 2
c5 
3 1 2
c6 
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C7 Thinking about your own life and personal circumstances, how satisfied are you with… 
(Cross box on 0         10  scale that fits best for each question) 
Satisfaction with:
Completely Dissatisfied                                                        Completely Satisfied   
0 1 2 3 4 5 6 7 8 9 10
…your standard of living?  c7n1            
…how safe you feel? c7n2            
…feeling part of your community? c7n3            
…your life as a whole? c7n4            
…the amount of spare time you have? c7n5            
C8 Generally speaking, how much would you say that most people can be trusted? 
 Most people can be trusted                            You must be wary of people at all times 
C9 How much of an effect did the flood crisis in 2011 have on your physical possessions (house or belongings)? 
 A lot                           Some effect                    Little effect               No effect
C10 How much of an effect did the flood crisis in 2011 have on your mental health? 
 A lot                           Some effect                    Little effect               No effect
C11 In general in 2012 what impact have floods had on you when compared with 2011? 
 More than 2011          Less than 2011               About the same as 2011  Did not have any effect  
 
D How many serves of vegetables do you eat per day?   serves/day   eg if you eat 3 per day please put               
                                                                                (for vegetables 1 serve = 1/2 cup of cooked vegetables  or 1 cup of raw vegetables) 
D2 How many serves of fruit do you eat per day?     serves/day   eg if you eat 5serves per day please put   
                                                                                                                (for fruit 1 serve = 1 banana, 1 slice of papaya or 1 cup of diced pieces of fruit) 
D3 How many teaspoons of fish sauce do you add to your food in an average day?   teaspoons per day 
                                                                                                     if you don’t add fish sauce at all please put    
D4 How many teaspoons of sugar do you add to your meals and drinks in an average day?  teaspoons per day 
                                                                                                        if you don’t add sugar at all please put    
D5 Have you ever seen “nutrition labels” on food? 
 I have seen them and have read them  I have seen them but have not yet read one  I am unaware of them 
D6 How often do you use information from nutrition labels on food products to assist your food purchasing decisions? 
 Every time I shop                     Often                                   Sometimes 
 Seldom                                     Never                                     
Your food and physical activity 
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D  In the past 7 days, how many times did you eat a main meal alone?  times/day 
D  When you eat alone do you eat more, less or the same as when you eat with others? 
 More  Less  About the same 
D7 How well do you understand the information presented on food “nutrition labels”? 
 I understand fully        I understand most of the information   
  I understand some of the information  I do not understand the information but I know it has potential benefit 
 I don’t understand the information or its potential benefit 
 
D8 Would you like to see more nutrition labeling on foods? 
 Yes                                      No                                         Don’t know   
 
D9 On average how often do you eat the following types of food? (Please cross the one box which fits best for each food type) 
 Never 
or less than monthly 
1-3 
times/month 
1-2 
times/week 
3-6 
times/week Daily or more 
Food or dessert with coconut milk  d9n1      
Deep fried food d9n2      
Instant foods eg instant noodles d9n3      
Fermented/ salted raw food eg crab, fish d9n4      
Fermented fruit/ vegetable d9n5      
White rice or white sticky rice d9n6      
Brown or combined brown and white rice d9n7      
Fish and fish products d9n8      
Soft drink (eg 7-Up, coke, pepsi) d9n9      
Other sweetened drinks (eg iced tea or 
coffee, sweetened herb drinks) d9n10      
Milk – fresh, carton or powder d9n11      
Vitamins or food supplements d9n12      
Fast food (Western style/farang)  
eg hamburger, pizza          d9n13      
Western bakery products eg cake, 
cookies    d9n14      
  
 
D  On your past normal day (ie not a day off or weekend), how many times did you have a meal? times/day   
                                                                                                                                                                                          (please include meals and snacks) 
  
 21
3 4
5
d7 
21 3d8 
 
d10
 
d11
 1 2 3d12
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D13 How much of the following types of exercise do you do in a typical week? 
  (If you exercise 3 times per week please put           If you don’t do that type of exercise at all please put    ) 
 
Walking continuously for at least 10 minutes 
(for work, recreation, exercise or to get from place to place)  d13n1   times per week 
Vigorous physical activities for more than 20 minutes  
(that made you breathe harder or puff and pant) d13n2   times per week 
Moderate physical activities for more than 20 minutes  
(like social tennis, golf, gentle swimming or work around the house or other work)           d13n3   times per week 
   
D  How often do you do household cleaning or gardening work? 
 Seldom or never                      1-3 times/month      Once or twice/week 
 3-4 times/week                        Everyday or almost everyday 
 
D15 How many hours per day (ie per 24 hours) do you usually spend on the following activities? 
Activities  
Standing for any purpose at all (eg for work, while socializing etc.)  d15n1    hours/day 
Sitting for any purpose (eg reading, resting, writing, thinking, TV, or computer) d15n2    hours/day 
Sleeping (if you regularly sleep during the day include this also)                d15n3    hours/day 
Watching TV and/or playing computer games? d15n4    hours/day 
 
 
 
 
 
E1 In the past 12 months, how many times did you get 
injured in a traffic crash                          
 Never                   
 One             Two     
 Three        Four or more 
E3 Did this injury limit your normal activities for  
one day or more? 
 Yes                 No 
E4 When this injury occurred what was your role? 
 Driver               Passenger 
 Pedestrian          
E5 Type of vehicle you were in or on as driver or  
      passenger?  
 Bicycle          Motorbike 
 Bus, van, tour coach
 Car/pick-up  Other (eg train, plane, boat) 
E2 When you experienced your most serious traffic related 
injury did you receive medical care? 
 Yes              No 
Your injuries 
 
 
 
 
Go to question  
Go to question  
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E  What was the other party in the collision causing  
the traffic-related injury? 
 Bicycle                   Motorbike 
 Bus, van, tour coach 
 Car/pick-up 
 Other vehicle (eg train, boat) 
 Pedestrian  
 Animal (eg dog) 
 Other object not vehicle (eg tree, road, wall) 
 
 
 
E7 In the past 12 months, how many times did you  
      have a NON-TRAFFIC injury? 
 Never 
 One                 Two 
 Three               
 
E8 When you experienced your most serious non-traffic- 
related injury did you receive medical care? 
 Yes                    No 
 
E9 Did this injury limit your normal activities for  
one day or more?  
 Yes                    No 
 
E10  How were you injured? 
 Assault (punch, push or kick)
 Other blunt (non-sharp) force 
 Stab/cut  Gunshot
 Fall (not pushed)                     Lifting heavy
                     
 Bite or sting (animal, insect)  Poisoning
 Choking                                Other 
E  What was the location at which your most 
serious non-traffic related injury occurred? 
 Home 
 Sports facility 
  
  
  
E  What was the nature of your most serious 
non-traffic injury? (You may choose more than one 
answer) 
   
  
  
  
  
 Concussion 
  
  
 
E  How did this non-traffic injury occur?  
    (Please choose only one answer) 
 Unintentional/ accident 
 Intentional by another person 
 Intentional (not involving another person) 
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F1 Have you ever received a confirmed diagnosis from a doctor that you definitely have any of the following diseases? 
Health condition Definitely have disease 
Doctor said I am  
at risk of the disease 
Don’t have the 
disease 
Diabetes  f1n1    
High cholesterol/high blood lipids f1n2    
High blood pressure                     f1n3    
Ischemic (coronary) heart disease f1n4    
Cerebrovascular disease (stroke) f1n5    
Liver cancer                                 f1n6    
Lung cancer                                 f1n7    
Stomach cancer                              f1n8    
Colon-rectum cancer                  f1n9    
Breast cancer                              f1n10    
Other cancers                             f1n11    
Kidney disease                          f1n12    
Other disease (specify)………………… f1n13     
 
F2 What health insurance scheme/s covers you at present 
and for how long have you been covered? (You may choose 
more than one answer)(If you have been covered by a scheme for less 
than one year please put  ) 
 
Type of health insurance Length of coverage 
 Don’t have insurance  f2n1  
Civil Servants Coverage   f2n2 f2n2y   Yrs. 
Employer provided cover f2n3 f2n3y   Yrs. 
 Private health insurance  f2n4 f2n4y   Yrs. 
 Social Security Scheme  f2n5 f2n5y   Yrs. 
 Universal Coverage Sche  f2n6  f2n6y   Yrs. 
 Other................................ f2n7 f2n7y   Yrs. 
 
F3 In the past 12 months how many times have you 
used the following types of health services? (You may 
choose more than one answer) 
Health service type 
Number of visits  
(past 12 months) 
 eg if you visited once in the past 
year please put    times 
Government health centre f3n1   times 
Community hospital f3n2   times
Private health clinic f3n3   times 
Government hospital f3n4   times 
Private hospital f3n5   times 
Traditional medicine  f3n6   times 
Pharmacy f3n7   times 
Other............................. f3n8   times 
 
Your Health History 
 
f1n13x
f2n7x 
 
f2n8x 
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 G4 In the past 12 months, for personal transport how often did you…? 
 
 
H1 How many babies have you ever given birth to?  Babies   (If you have never given birth please put   ) 
H2 Please tell us about your past and present use of the following contraceptives (If you have used for less than one year 
please put   ) 
 
 
G1 Are you a current smoker? 
No    Yes   and I smoke   cigarettes per day 
G  Please describe your current alcohol drinking? 
 Don’t drink     Used to drink but quit  
 Drink in social situations, about  glasses/week 
Current regular drinker of about glasses/ day
 
 
G3 In the past 12 months have you ever driven  
a vehicle after consuming 3 or more glasses of 
alcohol? 
Yes                 No 
Don’t normally drive 
Always Sometimes Never        Not applicable 
Use car safety belt (front seat)  g4n1     No safety belt or don’t ride in front seat 
Use car safety belt (back seat)  g4n2     No safety belt or don’t ride in back seat 
Ride on back step of “song thaew”  g4n3     Don’t use “song thaew” 
Ride in back of open truck/pick up  g4n4     Don’t use such vehicle 
Use motorcycle helmet  g4n5     Don’t use motorcycle 
Ride on motorcycle with 3 or more peo  g4n6     Don’t use motorcycle 
Have you ever taken or used the following types 
of hormonal contraceptives? Age started using? 
Age past used? 
(or age now if still using) 
How long did you use it 
altogether? (don’t count 
periods of non-use) 
Oral contraceptive pill   No 
  Yes  yrs  yrs  yrs 
Injections every three months  
(depo provera)  
  No 
  Yes  yrs  yrs  yrs 
Contraceptive implant under the skin 
(may past 3-5 years)   No 
  Yes  yrs  yrs  yrs 
Smoking, alcohol and transport
Birth and contraception (for cohort member women only to answer)
(Male cohort members please ignore this section)
 Thank you very much for your kind cooperation  
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This appendix contains photographs from my fieldwork study in Thailand and from other thesis 
related activities. Each photograph is accompanied by brief comment. My interviews were 
performed in two areas: Bangkok (capital city of Thailand) and Ranong (Southern part of 
Thailand). For Bangkok, interviews were done at work or at home for each participant. For 
Ranong, the interview area was set up near the entrance of the Tesco Lotus supermarket. 
Fieldwork results are presented in published articles (Chapter 4 and 5). Photos also record some 
other thesis activities including a 2014 Thai Cohort Study meeting and workshop for data 
editing. As well there were various conferences, interviews of nutrition label experts and 
photographs of some of these activities are included.   
 
 
Interview with Bangkok participant at work 
 
Interview with Bangkok participant at home 
 
Interview with Bangkok participant at work 
 
Interview with Bangkok participant at work 
 
Tesco Lotus Supermarket, Ranong 
 
Meet a Tesco Lotus staff member to get a 
permission card enabling interviews of customers 
Nutrition labelling and Thai consumers 
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Interview with Ranong participant at supermarket 
 
Interview with Ranong participant at supermarket 
 
Interview with Ranong participant at supermarket  
 
 
Thai Cohort Study meeting and data cleaning, 
Bangkok in 2014 
 
Poster presentation at the 12th Asian Congress of 
Nutrition in Yokohama, Japan 
 
Oral presentation at the 2016 Biennial Conference 
of the Asian Studies Association of Australia 
(ASAA), Australian National University 
 
Oral presentation at Research School of Population 
Health student conference 2015 in the Finkel 
Lecture Theatre, John Curtin School of Medical 
Research, Australian National University 
 
Interview of nutrition label expert (Dr. Hattaya 
Kongchuntuk) 
